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The extant Pelecinidae consist of the single genus P e l ~ r i n u . ~  Latrcillc. This group 
is restricted to the continental New World; rnisccllaneous reports and speamens 
from Jamaica, Australia. I n d ~ a  and MaIaysia are errors. Three species are recog- 
nized: the widespresld P ~ k r ~ n u s  polyrurator (Drury), found from the southern 
portions of the castern provxnces of Canada, the eastcrn USA (west to North 
Dakota, Colorado and New Mexico) and Mexico south to northern Argentina; 
Pelcc-icrus rhotacrm~, Klhg revised status, Tr.oin weste~~ri Mcxico; and Prirrin~ls 
dichruus Perty revised status from northcrn Argentina, Uruguay, Paraguay and 
south-eastern Rra~il. Pulecinus rufus KIug, 1841 and Prl~~crnu.~ annulutuu Klug, 
1841 are treated as junior synonyms or Pt*iccinus did~ruus Perty, 1833. The status 
of Pcl~cinus polyiurator var. upiwlis Roman is discussed and thc name i s  treated 
as a synonym or P. polyturator. The only recorded host species Tor the genus are 
for P. polyruminr: Phyllupj7uxu unxiu ( LeConte), P. drak~i Kirby, P. jurilis 
( LeConte), P. ruEuscl ( Melsheimer) (Coleoptcra: Scarabaeidae. Melolonthinae); 
and Podischnus agenor Olivicr (Colcoptera: Scarabaeidae, Dynastinae). 

KEYWOR~S: Parasitoid wasps, Pmcrotrupoidea, syslematics, Neotropical. 
Nearctic. 

introduction 
The elegant females of Pelccinus polyruraror (Drury) (Hymenoptera: Pelccinidae, 

figure 1A-C) are a familiar sighil in deciduous woodlands in late summer and early 
fall in the eastern USA and Canada. They arc large, slow-flying, and frequent thc 
lowcr strata of  thc forest at the same level with human obscrvcrs. Despite this, little 
is known of their natural history and biology. 

Although there has been some disagreement concerning the relationships of  thc 
family with other Hymenoptera, for over a century the accepted wisdnm has hwn 
lhat the family consists of only the single widespread species, extending from south- 
ern Canada to northern Argentina (e.g. Muesebeck and Walkley, 195 1 ; M ucscbeck, 
1979; Masner, 1993, 1995). Therefosc, whcn we began eHbrts to develop the structure 
and applications for a specimen dalabasc, Pelecinus quickly became our choicc as 
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FIG. I .  Habitus of Fcl~*cinus: (A)  P polyflrraror (Drury), (specimen 1D: OSUC 1079). 
( B )  P. rhororirus Klug, o (OSUC 7246) .  (C) P. drclrrotrs Pcrty, Q (OSUC 7350)-  
(D) P. rJlorrrrinu, 3 [OSUC 71 54). Scale: 10 mm. 

an cxemptar organism: as a large crcature it is casiIy collcctcd and preserved; it is 
immcdiately recognizable with the naked eye; with only a single species we would 
not be confronted with taxonomic problems; and its biology was intriguing because 
o r  the phenomenon of geographic parthenogenesis described by Brucs { 1928). Most 
of thcse features have proven to be virtues. but ihc basic systematics has turned out 
to be more complicated and interesting. 

The specics Irl~ncumnn polyturrrror was first described 225 years ago (Drury, 
1773). The bivlugical exploration of America resultcd in a minor flurry oi add~tiottal 
species descriptions in the first half of the 19th century (scc species list below). Thc 
definitive taxonomic treatment (Schlctterer. 1 890) relegated all of thesc described 
forms to synonymy with Pelccinus poly~ururor. This conclusion has basically bccn 
rollowed evcr since. 

Msterials and mcthods 
Data wcre obtained from a total of 7718 specimens in 97 institutional and 

individual collections (collection codcns follow Arnett el ul., 1993 whcrc possible): 
AETC: Arncrican Entomological Institute; AMNH. Arncrican Muscum of Natural 
History; ANSP: Academy of Natural Scienccs; BMYH: The Natural History 
Museum, London; BMSC: Ruffidlo Museum of Scicnce; CASC: California Academy 
of  Sciences; CIDA: Albcrtson CoIlcge of Idaho; CMNH: Carncgic Museum of 
Natural History; CNCI: Canadian National Collection of Insects; CSUC: Colorado 
Statc University; CUIC: Cornell University; CUMX: Cambridge University; DEIC: 
Dculsches Entomologischcs Institua; DENH: University of Ncw Hampshire; DFEC: 
SUNY College of Environmental Scicnce & Forestry; DNHC: Denver Museum of 
Natural History; EAPZ: Escuela Agricola Panamericana, Honduras; EBCC: 
Estacion de Riologia 'Chamela'; EDNC: North Carolina Department of Agriculrurc; 
EMEC: Univcrsity of CaliTornia, Berkeley; EMUS: Utah State University; ESUW: 
Univcrsity of Wyoming; F'IOC: Funda~i io  Institute OswaIdo Cruz; EMNM: Field 
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Museum of Natural History: FSCA: Florida Slate Collection of Arthropods; IMLA: 
Instiluto Migucl Lillo; INBC: Instituto Nacional de Biodiversidad; INHS: Illinois 
Natural History Survey; INPA: Instituto Nacional de Pcsquisas da Amazbnia; 
IRCW: University of Wisconsin; IZAV: Univcrsidad Central de Venezuela; KSUC: 
Kansas State Univcrsity; LACM: Los Anglcs Counly Muscum of Natural History; 
1,UCI: Loyola University, Chicago; MAIC: M.A. lvie privatc collec~ion; MCPM: 
Milwaukee Public M uscum; MCZC: Museum of Comparative Zoology; MEMU: 
Mississippi State University; MHNG: Muscum d'Histoire N~ti~rcllc, Geneva; MLPA: 
Univcrsidad Nacional dc La Plata: MNHN: Muscum Nalional d'Histoire Nalurellc, 
Paris; MSUC: Michigan Statc University; MTEC: Montana State Univcrsity; 
MZSP: Museu dc Zoologia da Universidadc de SGo Paulo; NCSU: North Carolina 
State University; NUSU: North Dakota State Univcrsity; NHRS: Na~urhistoriska 
Riksmuscct, Stockholm; NYSM: Ncw York State Muscum; OSEC: Oklahoma Slate 
University; OSUC: Ohio Stalc Univcrsity; PKLC: P.K. Lago private collection: 
PMNH: Pcabody Museum of Natural History; PSUC: Pcnnsylvania Statc 
Univcrsity; PURC: Purduc Univcrsity: QBUM: Museu Nacional, Rio de Janeiro; 
QCAZ: Pontificia Univcrsidad Catolica del Ecuador; RMNH: Nationaal 
Natuurhistorisch Museum, Leiden; HOME: Royal Ontario Museum; RSMC: R.S. 
Miller privatc collection; RUIC: Rutgcrs State University; RWFC: R. Willis Flowcrs 
collcction; SDSU: South Dakota Statc University; SEAN: Servicio Entomologico 
Autonorno, Nicaragua; SEMC: Univcrsity of Kansas; SIUC: Southern ltlinois 
Univcrsity; STRI: Smithsonian Tropical Research Institulc; TAMU: Texas A&M 
Univcrsity: TKPC: T.K. Philips privatc collcction; UADE: University of Arkansas; 
UAlC: Univcrsity of Arizona; UCCC: Universidad dc Conccpcion, Chilc; UCDC: 
University of California, Davis: UCMC: Univcrsity of Colorado; UCMS: Univcrsily 
of Connecticul; UCRC: Univcrsity of California. Riverside; UDCC: Univcrsity of 
Delaware; UCCA: Univcrsity of Gcorgia; U LKY: University of Louisville; UM DE: 
Univcrsity of Maine; UMEC: University o f  Massachusctts: UMIC: Univcrsity of 
Mississippi; UMMZ: University of Michigan; UMRM: University of Missouri; 
UMSP: University of Minnesota; UNAM: Museu Je Zoologia 'Alfonso L. Herrcra', 
Universidad N acional Autonoma de Mexico; UNCB: Univcrsidad Nacional dc 
Colombia; UNSM: University of Nebraska; USNM: Nalional M uscum of Natural 
History, Washington: UYCC: Univcrsity of Vermonl; VPIC: Virginia Tech 
U nivcrsi ty; WFRM: U nivcrsity of Idaho; WSUC: Washington Statc Univcrsity; 
WVUC: West Virginia University; ZMHU: H umboldt Univcrsitiit, Rcrlin; ZSMC: 
Zoologischc Staatssammlung, Munich: Universidad Autonoma de Tamaulipas. 

Label data are storcd in a relational databasc implementation of the information 
model developed by ~ h c  Association 01' Systematics Collections (Associalion or 
Systematics Collcctions, 1993). The basic structurc of this model was enhanced, 
particularly in areas dealing with literature and unvouchered records. Structured 
query acccss 10 this databasc and full dctails on specimcn data may be obtained at 
U R L hrtp://iris. hiosci.ohio-stu fe. cdu/PcI~cinu.s. 

Estimates of the potential distribution o f  species were dcvcloped rollowing the 
guidelines for BIOCLlM (Busby, 1991). Thcse protocols dclimit a distributional 
cnvelopc based upon climatic valucs of variables within limits defined by existing 
collecting rccords. Sixteen climatic variables wcrc used based on 5' x 5' rectangular 
grids of monthly mean tcmperature and prccipitation (data from ZedX, Inc., analyses 
conducted using Arc/lnlb 7.03) annual mean lemperalurc, annual precipitation, 
maximum monthly trmpcrature, minimum monthly lemperaturc, temperature of the 
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warmest quarter, temperature of the coolest quarter, maximum monthly precipita- 
tion, minimum monthly precipitation, precipitation of wettest quarter, precipitation 
of driest quarter, annual temperature range, coefficient of variation of monthly 
precipitalion, precipitation of warmest quarter, precipitation of coolest quarter, 
temperature of wettest quarter, temperature of driest quarter. The maximum, min- 
imum, 95th percentile, and 5th percentile values of each variable were deterrnincd 
for the known collecting IocaIities. Arcas in which the value of any variable fell 
outside of the range defincd by existing cdlectiws were designated as unsuitable. 
Areas with one or more variables falling between the maximum and 95th percentile 
or  minimum and 5th percentile were classified as marginal. Remaining regions of 
'suitable' habitat thus have all variahles falling in the middlc 90th percentile. 
Distribution models were created separately for North and South America. 

Measurements of head (width, length and malar length) were made in frontal 
view. The length of the fernalc metasomatic segments includcd the anterior ball-like 
articulation, Fore wing length was measured from the apex of the tegula to thc apex 
of the wing. 

We have been unable to locate the primary type material for any ot'the described 
specics-level taxa other than Pelccinus p ~ l ~ ~ ~ a r r a ~ o r  var. upicalis Roman and Pelecinars 
polyluructror var, peruviunus Rrethes. Our interpretations o f  the older names are 
therefore based upon the original descriptions and ihe interpretations of Klug ( 184 1 ), 
De Romand ( 1840a, b), and Schlctterer ( 1890). 

Results and discussion 

Distrihulion 
The geographic limits of distribution of Pelecinw are illustrated in figures 7.. 1 1 .  

Tt is found in the southern parts of eastcrn Canada (Ontario, Quebsc, Prince Edward 
Tsland, Nova Scotia and New Rrunswick) and throughout the eastcrn USA, west 
into Colorado and New Mexico. Specimens in Mexico, Ccntral America and north- 
em South America (Venezuela and Colombia) seem to be concentrated in areas of 
moderate elevation (generally 1000 3000 m), Individuals are fairly common in the 
mountains of Ecuador, Peru and Bolivia; the Atlantic coastal forest of south-eastcrn 
Brazil; and in northern Argentina. 

There are some notable gaps in this gmeral characterization of the distribution. 
No specimens have been collected in  peninsular Florida (generally south of 
Gainesvillc), the Antilles (see discussion below) or the Yucatan peninsula (including 
Belize). No Pelecinus have been collected in the mountains of Trinidad. In South 
America proper individuals commonly are collected in the Andean forests in 
Venezuela, Colombia, Ecuador, Peru and Bolivia, but none is known from Chile. 
Pel~cinln certainly iq found in the Amazon Basin, as several specimens have been 
collected in the vicinity of Manaus and BelCm, but they must be either very rare or  
limited to particular habitats. Schulz ( 19041, for example, commented that he never 
observed a Pelecinus during 3 years of work on the lower Amazon. Only single 
specimens arc known from Iquitos, Peru and Cayenne, French Guiana. One female 
was collected in La Gran Sabana in Venezuela and a series of 35 specimens from 
Chapada in the state of Mato Grosso, Brazil. I n  north-eastern Brazil, presumably 
corresponding to the extent of the moist forest habitats, several specimens were 
collectcd in l'ernambuco, one from Alagoas, and three from unspecified sites in 
Bahia. No specimens are known horn Espirito Santo, but Peleci~tus is fairly common 
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FIG, 2. Collecting dates, by week, of specimens of Pelecinus, data for P. polyt~rafor divided 
into 10" bands of latitude. 

from Rio de Janeiro south. Inland, material is fairly commonly found in Minas 
Gerais, and we have a single specimen from Goias (from a site, Slio Miguel, we 
have been unable to georeference). 

In the tropics Pelecinm seems to be largely absent from the lowlands. At mid 
elevations (1000-3000m), for example, Rancho Grande in northern Venezuela or 
any of a series of the national parks in Costa Rica, females are commonly seen 
flying or perched on the vegetation. In contrast, well-collected lowland areas such 
as La Selva (Costa Rica) and Rarro Colorado Island (Panama) have no recorded 
specimens. The absence of Pelecinus from low elevations i s  also clearly seen in 
Mexico, and perhaps is true of the Atlantic Coastal Plain of the USA (at least south 
of the Chesapeake Bay). 

A few distributional records appear to be errors. In the original description of 
Ichneumon polyturator Drury ( 1773) reported '1 have received it from Jamaica'. This 
record has never been corroborated by later collections, and we believe that it must 
be incorrect. The confusion between West and East lndies was exacerbated in the 
13th edition of Sysrema Naturue (1790) in which the species is said to be found in 
India. Schletterer (1890) corrected this second error, but perpetuated the notion 
that Alecinus is found in the Antilles. Naumann (1985) discussed the Riek (1970) 
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FIG. 3. Fore wing infuscation in Pe1ecinu.v pnly!arafor. [A )  OSUC 3397, Crystal Mayu, 
Bolivia, F. (BE OSUC 3452, Santa Isabel. Peru. ?. (C) OSUC 31 14, Rcserva Campinas. 
Arna~onas. Brazil, . (D) OSUC 3440, Crystal Mayu. Bolivia, 2 .  E) OSUC 1771. 
Chapada, Mato Grosso, Brazil, T. ( E )  I N K  587254, Parque La Amistad, Costa Rica. 
2. (G) OSUC 3289, Petropolis, RIQ de Janeiro, Bran!. s. ( H )  QSLC 2625, Cali, 
Colombia. 2. Scale: 2mm. 

claim that Pelecinus had becn introduced into Australia and concluded that this 
stemmed from an error in relabelling a specimen. Finally, there are two specimens 
from ANSP (OSUC 1755, OSUC 1756) that are purportedly From 'Kinabalu, 
Borneo'. These specimens are identical to 'typical' North American P. polylurator, 
and we conclude that this too must be a labelling error. 

Biology 
For a group of insects as large in body size and as easily recognizable as 

pelecinids, surprisingly little is known of their basic biology. Host information is 
known only for P, polyluratox. Peiecinus was first reporled to have been rcarcd from 
larvae of Laclrnns~erna Hope (= Phj~llophngn Harris, Coleopteta: Scarabaeidae. 
Melolonthinae) by Forbes (1894). Since then, Hudson (19201, Betch and Hammond 
(1926), Fattig (1944), Hammond (1944) and Lim et al. ( 3980) have reared the 
species in the northern part of its range from larvae of Pltjdlopha~a. Lirn ct al. were 
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I 

FIG. 4. Distribution of 'Pelecinu.~ apicalis' and typical P. pulyturator in South Arncrica. 
(A) P, apicalis, clirnatrc model of distribution. (B) P, polyfurator, climatic model of 
distribution. (C) P. apicalis, collecting localities. ID) 9. polytuuaior, collcciing localities. 
Dense hatching: suitable climate; open hatching: marginal climate; unhatched areas: 
unsuitable climate. 
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FIG. 5. Comparison of quantitative characters between species of Pelecinus. (A, C, E) 
P. polytarrator and P. rkoracicus. (B, D, F) P. polyturator, P. dichrou.~ and specimens 
from Serra do Car-, Minas Gerais, Brazil. Lines are least-squares regresstons ot data 
from each species; Serra do Caraca specimens excluded. 
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Frc;. 6. Pr1r.cintc.c polpiummr. (A)  Head, anterlor view. Scale: I mm. (H)  Head, postcrlor 
view. Scale: I mm. (C) Scutellum, metanotum, propodeum, dorsal view. Scale: I mm. 
(D) Posterior portion of propodeum, lateral view. Scale: 0.5mrn. 

able to specify the host spccies as Phyllophaga anxia ( LeConte). Muesebeck (1 979) 
listcd PI~yblopJnagu futilis (LcContc) as a host, but no voucher specimen for this 
record is stored in the USNM. K. Katovich (University of Wisconsin) has recently 
reared P. polyrurator from third instar larvae of Phyllophaga drake; Kirby and 
Phyllophagu rugosa (Melsbeimer) in Wisconsin. A single specimen from Colombia 
(OSUC 2624, stored in USNM) bears a label: stating that it had been reared from 
Podischnus apttor Olivier (Coleoptera: Scarabacidae, Dynastinae). Clausen ( 1940) 
speculated that the true host may be same wood-boring beetle, but this has not been 
supported. Davis ( 1919) reported cursory observations of the oviposition behaviour. 
Hammond (1944) stated that parasitism rates were low, ranging from 1 to 3%. 

There is a great deal of size variation in Pelecinus. The very few rearing records 
and the generally large body size suggest that the parasjtoid is solitary. Nearctic 
Phyllophagu species have three larval instars, and the life cycle varies from 1 to 4 
years (Woodruff and Beck, 1989). The larvae migrate vertically in the soil through 
the year, being closest to the surface in mid to late summer (Gibb and Reicher, 
1993). Some of the size variation of the wasps may result from the range in size of 
larvae of different species of host. Luginbill and Painter (1953) recorded a size range 
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FIG. 7. Distribution of Pelecinus polyrurafor in North America. (A)  Climatic model of 
distribution. Dcnsc hatching: suitable climatc; open hatching: marginal climatc; 
unhatched areas: unsuitable climafe. ( B) Collecting localities. 

of adult beetles from 7.25 to 25 mm. The extremcs may also bc related to whelhcr 
the wasp develops on a second or third instar host. 

Brues (1928) highlighted Pelecinus peiytlarator as an example of the phenomenon 
of geographic parlhcnogenesis: tropical populations are bisexual and tcmpcratc 
populations consist only of females. We have analysed the data on the distribution 



FIG. 8. Distribution of Pelecinus pof~ricraror (including apicalis) in South America. ( A )  Climaric model of d~stribution. Dense hatching: suitable 
cltmate; open hatch~ng: marginal climate; unhatched areas: unsuitable climate. ( B )  Collecting localities. 
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FIG. 9. Climatic model of distribution of Pelecinus dichrous. Dense hatching: suitable climate; 
open hatching: marginal climate; unhatched areas: unsuitable climate. 

of sexes separately (Johnson and Musetti, 1998). The populations in the USA and 
Canada are primarily thelytokous. Males account for approximately 4% of the 
collected specimens, and we believe that collecting bias has probably inflated this 
number above the true value. The nearest populations in northern Mexico have 
males occurring at the same, or higher frequency as in the rest of tropical America. 

In the northern and southern ends of its range, adult Pekcinus appear on the 
wing in late summer and early autumn (figure 2). The flight periods of males and 
females broadly overlap (Johnson and Musetti, 1998). In the tropics, specimens may 
be encountered throughout the year. 

Mason ( 1984) described the extensive modifications of the female metasoma and 
how it may be employed to reach host larvae. The distribution of the wasp may be 
limited by soil characteristics, either directly, by affecting its ability of penetrate the 
soil, or indirectly, by limiting the habitat for appropriate host larvae. The extremely 
long metasoma, useful for probing for hosts, creates problems for copulation; the 
mating behaviour has been recently described by Aguiar (1997). 

Higher classification and relationships 
Pelecinus is most commonly placed in the superfamily Proctotrupoidea 

(=Serphoidea, Oxyura). This has been a poorly defined taxon based on the 
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FIG. 10. Collecting Iocalities of Pelecinus dichrous. 

possession of a triangular pronoturn (in lateral view) that reaches the tegula and an 
apically inserted ovipositor that is retracted into the metasorna when at rest. The 
former character i s  shared with many other taxa and the latter has numerous and 
prominent exceptions. The content of the Proctotrupoidea has varied through the 
years, and the tendency now is to recognize monophyletic groups of families and to 
set them aside in their own superfamily. Thus, the Megaspilidae and Ceraphronidae 
now comprise the Ceraphronoidea; the Bethylidae, Embolemidae and Sclerogibbidae 
were removed many years ago to the Chrysidoidea; and the Platygastridae and 
Scelionidae are classified together in the Platygastroidea (see e.g. Naumann, 
1990). The remaining extant families-A ustroniidae, Diapriidac, Heloridae, 
Monomachidae, Pelecinidae, Proctotrupidae, Renyxidae, Roproniidae and 
Vanhorniidae, along with the fossil Jurapriidae and Mesoserphidae-constitute: the 
proctotrupoids. Handlirsch (1933) contended that pelecinids could not be placed in 
either the Aculeata or the Tesebrantia (today, this is seen as a false dichotomy), 
although they share characters with both, and therefore they should be best placed 
in their own superfamily, the Pelecinoidea. This suggestion has been followed only 
by a few authors (e.g. De Santis, 1967; Muesebeck, 1979). 

The purported similarity with aculeates was based upon the structure of the 
ovipositor. Oeser ( 196 1 $ reviewd the literature and published a detailed analysis of 



1526 N. F. Johnson and L. Musetti 

FIG. I I .  Distribution of Pclecinus rhuracicus (A)  Climatic model of distribution. Denx 
hatching: suitable climate: o p n  hatching: marginal cl~rnate; unhatched areas: unsuitable 
cllrnate. (B) Collecting Iwalit~es. 

the anatomy or the female genitalia. He conclusively demonstrated that the ovipositor 
of Pelecinus is neither reduced (Handlirsch, 1933) nor absent (Schulz, 19041, and 
that the features claimed to Ere shared with aculeatcs are either misinterpreted (the 
invagination or the ovipositor) or not unique to the aculeates (the fusion of the 
second gonapoghyses). The absence of a furcula, basal articuIation, and posterior 
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incision in thc second gonocoxae clearly demonstrate that pelecinids arc not 
aculeatcs. 

Konigsmann ( 1978) suggcsted that Pelecinidac and Monomachidac may bc sistcr 
groups within the Apocrita. This was based on thc overall aspect of thc metasoma: 
clongate in the females, apically clavatc in the males. Rasnitsyn ( 1  980). in contrast, 
suggested that Pelccinidac should be grouped toge~hcr with Proctotrupidae and 
Vanhorniidac on the basis ofthe annular shape or the pronotum (connccted vcntralIy 
via fusiot~ wit11 [he puslspiracular sclcrites) and their parasitism of larval Coleoptera. 
He furthcr suggcsted that Proctotrupidae and Pclccinidae sharc an apomorphic 
charactcr in thc displacement of the first (=mesolhoracic) spiracle anteriorly on to 
the pronotum. Dowton ct ul, (1997) have recently published results of analyses or 
mitochondria1 16s RNA sequence data of apocritan wasps. The rclationships of the 
Pclecinidac are highly unstable: under direrent mcthods of analysis Prlr.oinus is 
recovered as the sistcr group to Proctotrupidae + Vanhorniidae, thc sister group to 
most Proctotrupomorpha (i.c, the Platygastroidea, Proctotrupoidea siwsu kilo a11d 
Chalcidoidea, but excluding Cynipoidca), and as thc sister-group lo Platygastroidea. 

Two fossil taxa havc been associated with thc Pelccinidac (Johnson, 1998). 
P~.l~~i.inoptcron Brues was described from specimens in Baltic amber, but prcscntly 
is known only from a single malc metasomsl preserved in Paleocene amber from 
Sakhalin Island. The gcnus Isropinus is bascd upon a single Cretaceous fossil: 
Johnson ( 1998) treated this as a family of uncertain position within  he Apocrira. 

Tuxonorniu problems 
Wing coli)ur. The many specific names that  have bccn applied to Pr.1~~ci~lu.s 

rcflect thc variability in size. structure and colour found among individuals. Within 
thc genus, fore wing length ranges from 6.5 to 20.8mm, with thc total length of 
fcmales (excluding the antennac) varying from approximately 20 to 90mm. The 
colour of thc legs, the prcsence and extcnt of the whilish annulus on the antennac. 
and the colour of thc male hind tarsi vary considerably. The extent to which surfiwc 
sculpture is cxpresscd is roughly correlated with thc size of a spccimen. Largcr 
fematcs also tend to have the vertex sunken. the compound eyes large and bulging, 
and the metasoma particularly clongatc. Thc fore wings of most specimens show 
some infuscation. especially apically and along thc costal margin (figurc 3A). One 
of the most extrme variants in wing coloralion was first recognized and described 
by Roman (1'310) as the variety t~pic~alis. 

Pclccintas poly~tarutor var, apictrlis is a shining black wasp. similar in body colour 
to thc typical P, polyiurrrror. It is striking in that the apcx of thc fore wing (actually 
the apical fifth) is abruptly and strongly inl'uscatc, nearly black (figurc 3 6-D). The 
basal edgc of this darkened arca is roughly perpendicular lo thc longitudinal axis 
of the wlng, with the posterior cage :llighily more apical. The leading cdge or the 
wing. beiwcen the stigma and the darkencd tip has only a narrow band of inruscation 
behind the costal vcin. This band, of varying width, is prescnt in all specimens of 
Pelc~cinus. Otherwise, the rorc wing membrane is dcar. These gracile creatures range 
widely in size, with forc wing lcngths rrom 10.8 to 19.7mm, and are primarily found 
in the central Andean countries of Peru, Ecuador and Bolivia. We also havc a serics 
of 20 specimcns from the vicinity of Manaus (Reservas Campinas and Ducke). 
Thcsc Amazonian cxamples have the infuscation paler, more brown in colour, with 
the posterior cdge mors irregular and oblique (figure 3C). 

Somc degree of wing infuscation is a common phcnomcnon throughout the range 
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of P~lrcineas. Some specimens (examples from Costa Rica, Venezuela, Brazil and 
Bolivia) have the entire wings slightly and uniformly darkened. A stronger colour 
pattern approaching that of apicalis is found in specimens from the Brazilian state 
of Mato Grosso (figure 3E) and from Central America (actually from Colombia 
north to Veracruz, Mexico; figure 3F). These have a general darkening of the wing 
apex that starts less abruptly than in apiculis, and the coloured area extends around 
the wing tip along the trailing edge at least as far as  the cubital vein. The darkened 
area in front of the stigma also is much broader, a feature common in males from 
throughout the range of Pelecinus (figure 3G, H). Tn the area occupied by upiculis 
(generally 1 W to 17"S), the typical form of polyturaror is also found in almost equal 
numbers. In fact, specimens of both forms have been collected at the same placc 
and time (e.g. Tingo Maria, Peru). These sympatric forms are clearly distinguishable 
on the basis of wing colour; nothing that we would describe as an intermediate form 
has been found. 

At a late stage in this study we discovered two specimens from Colombia (OSUC 
17465, OSUC 17466 in RMNH) in which the wing infuscation is extremely oblique. 
The posterior edge of the dark field is displaced far toward the tip of the wing and 
does not reach Rs2. 

Our search for morphological characters that might correlate with this difference 
in wing pattern produced only onc candidate structure. The posterolatcral portion 
of the propodeum in typical polyturutor has a scrics of arcuate wrinkles or rugac 
extending from ~ h c  propodcal spiracle to the articulation with the metasoma 
(figurc 6C, D). When viewed at a particular angle, these rugae appear to coalesce 
to form a longitudinal ridge on either side of the body. In fact, this ridge is not a 
single structure itself, but a composite feature. The propodeum of apiculis, in con- 
trast, usually has a well-defined casina running posteriorly from the spiracle. It i s  
sometimes crenulate above, but appears at all angles of vicw to be a single, continuous 
linc. Propodeal carinae similar to those of apiculis can be found in some extralimital 
specimens from Argentina and Brazil. These are small individuals in which much of 
the propodeal sculpture is lacking. The specimens from the Manaus area that we 
originally associated with apiculi.~, in contrast, have the propodeal carina poorly 
dcvdoped and the sclcrite seems very similar to typical polyruraior. 

We applied the BIOCLIM protocols to determtne whcther the known collecting 
localities of apicalis define a potential geographical distribution that might be distin- 
guishable from l h a ~  of the typical poly~ura~nr. In fact, the regions of appropriate 
climatic regime for the two wing-colour forms greatly overlap (figure 4). These 
climatic envelopes also include substantial areas in which no specimens are known. 
Some of these certainly reflect lack of collecting effort, but lhis cannot be the entire 
story. Only typical Pclerinus polyturutor are known from the well-coltcctcd Rancho 
Grande area (Venezuela); upiculis certainly is not found there even though the 
climate appears to be appropriate. 

The available data do not provide an unequivocal indication of the appropriatc 
taxonomic status of the name apiculis. It may be only a well-defined variant of 
polytumtor: both forms arc sympatric, fly at the same time, and occur in similar 
climatic regimes. The size range and mean sizc of specimens is nearly identical in 
the area of overlap. Although no intermediates have bccn found in the area of 
sympatry, specimens in Colombia to the north and in Mato Grosso to the south- 
east have strongly infuscate wing tips of two different patterns. One of thosc Brazilian 
specimens also has a propodeal carina that strongly resembles upiculis. 
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A second interpretation would be lo recognize apicalis as a separatc species. It 
is clearly distinguishable from polytura~ur within its geographical range, and that 
distribution is rairly well circumscribed. We know of no intermediate forms in this 
area. Accommodation of the Colombian specimens with the strong oblique pattern 
of wing tip infuscation wou!d require a fairly generous definition of the species limits 
or they may represent yet a third species. None of these possible species would be 
based on characters other than colour and geographic distribution. 

In struggling with this question, we reconstdered the facts at hand. Jn the Andean 
region there are two distinctive phenotypes, typical polyturalor, with the wings 
generally infuscate and apicalis, with the strongly darkened wing tips. In the central 
Amazon Rasin (Manaus) we have numerous specimens of a single rorm that is quite 
similar to apicalis, yet the colour and shape of the patch on the wing tip is noticeably 
different. The other three Amazonian specimens from Belkm and specimens peri- 
pheral to AmazBnia (La Gran Sabana, Venezuela; Caruaru, Pernambuco), initially 
appeared to be typical polyturator. O n  closer examination, though, the Belem speci- 
mens have the faintest indication of the apical darkening of the wing that is found 
in material from Manaus. The specimens from Venezuela and Belkm, and small 
individuals from Caruaru have beautifully developed propodeal cannac. As a result, 
we concludc that we cannot unambfguously define apicalis since its distinctive 
characters seem to become more strongly expressed as one proceeds wcstward 
through the Amazon Rasin. We also cannot support the recognition of apicrrli,~ as a 
subspecies because it i s  sympatric in the Andes with the typical form. Our best 
interpretation of this situation is that upicalis may represent a case of circular overlap. 

Body colour. The typical Peleciraus specimen is shining black in colour, with 
some variation in the colour of the legs and antennae. A number of more distinctive 
colour 'variants' kdve been observed and described as separatc species under the 
names P. dichrous Perty, P. rufus Klug, P. ~lioracicus Klug, P. gnrfrinii De Romand, 
P, annulaius Klug and P. hrunneipes Patton. The last name was proposed to apply 
to a small Nearclic specimen (from Tennessee) with Tighter-coloured legs (Patton, 
1894). Rrues (1928) treated the name as a subspecies of P. podyrururor, but little 
can be said in support of its recognition a t  any level. The other colour forms appear 
more substantial, varying in the hues of the head, mesosoma, and metasoma. The 
names were applied to specimens from throughout the Neotropics: Mexico, 
Colombia (Santa Fk de Bogot63, Brazil and Montevideo {presumably Uruguay). 
Schletterer ( I  890) swept all these names aside, claiming to  find a continuous series 
of co1our variants with intermediates between those that had been formally recog- 
nized. In making this assertion it secms that he treated all colour variants together 
without regard to their geographic origin. We believe there is more substance to this 
issue than did Schtetterer. 

We are not concerned here with coIour variation that is found in apparently 
teneral specimens or the fading that occurs in very old material. Small wasps typically 
have more brown colour in the legs than is found in the large specimens. The colour 
variants we have observed Fdll into two geographically distinct categories. 

South America. Three female specimens rrom the Serra do Caraqa in Minas 
Gcrais, Brazil were collected at 1380m elevation in November of 1960 and 1961 
(MZSP). The wasps ate relatively small and slender (fore wing length 
11.19-1 3.22 mm). Thc first metasomatic segment is entirely black; the following 
segments are dark reddish brown. The mesosoma, legs, and, to a lesser extent, the 
lower portion of the head are distinctly brownish red in colour. 
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A larger serics of largc and robust Pc~lecinta,~ with a notable dark reddish body 
colour wcre collcctcd from thc provinces o r  Buenos Aires, Catamarca, Santa Fe, 
Cordoba and Mcndoza in Argcnlina. and single specimens From Uruguay 
(Montevidco) and Paraguay (no rurthcr locality daba). Thc extent and intcnsity of 
the colour varies and is most strongly cvident in the mesosoma. The metasoma is 
generally darkcr. and thc first scgmmt is almost black. A reddish huc is also apparent 
on the hcad. Thc malcs arc black, will1 oilly a slight indicalion 01' red in the metasoma 
o f  onc individual. In all spccimcns the wings huvc only thc costal csll and the narrow 
band along thc coslal margin bcyond thc sligma infuscalc; otherwise thc wing 
mcmbrane is notably clear. 

I A From lhc Mcxican siaicc; of Pucbla, Michoaclin and Jalisco a 
numbcr of very small and disti~~oiivu spcciinens have bccn colleacd. The  females 
have thc first mclasomatic segmcnl black. but thc rost the body is light brown or  
tan colour. Males also havc thc mcsosoma and first mct:i~omatic segment thc samc 
light colour, but ~ h c  head and apex or thc ~nclasoma in nlalcs arc black and thc 
hind tibiae usually arc darkencd apically. Thc wings of fcmalcs are clcar. lhc venation 
light brown. Malcs have the wings more generally. but only slightly. infuscate. 

From Michoacdn, Jaliscu. Durango and Sinaloa (Mexico): female spccimens, 
larger thilrh lhusc just dcscribed, in which thc hcad and rnssosotna arc black; thc 
legs, including ~ h c  coxac, are light brown: the first. fir~h and sixth metasomalic 
segmcnts arc entircly black; but lhc sccond, third and fourlh scgments arc light 
brown lhrough nearly thcir cntire length, with only the apcx black. The mctasomatic 
colour gives thc appearance that thcsc individual scgmcnls arc banded. Males are 
entirely black with the exception of thc Icgs: lhcse arc largcly light brown in colour, 
with the hind tibiac strongly darkcncd. The wings in bolh malcs and lemalcs are 
slight1 y darkcned t hroughoul their Icnglh. 

Finally, from thc slates of  Gucrre1.0, Morclos. Michoacdn. Jalisco a11 J Nayal-it 
of Mexico thcrc is a short sci*ics ol' li.malc specinic~~s wilh black ]>cad; light brown 
to reddish mesosoma: light brown legs: and the samc banded pattern of melasomatic 
coloration as in the previous form. cxccpt that thc patlcrn conlinucs on to scgmcnt 
five. Two male spccimens have a black hcad: brown ~ncsosoma and legs; and a dark 
brown to black metasoma. All but two oi'the spocimrlns with this patlcrn of body 
colour have  he wings strongly darkencd. cspccially thc tips (reminiscent of C I ~ ~ L ' C I ~ ~ S ) .  

Wc havc had difficulty in interpreting the oldcr literature and matching the colour 
describcd with those wc sce in the spccimens beforc us. Dc Romand ( 1840a) described 
P. guwinii rrom a female specirncn in which Lhc head. mesosoma and basal mctasom- 
alic segment wcrc black. and thc remaindcr of ihc lnetasoma cntircly yellowish 
brown. He did not specify lhc provenance or  the specimen, we have 1101 seen any 
that matches this description. 

Three nomilla1 specics of c ~ l o u r  varianls came frnin South Amcrica and may 
correspond to thc material from Scrra do Caraqa. Uruguay, Paraguay and Argentina. 
Klug ( 1841 ) described P. itnnulrrru.~ on thc basis of a male specimen from 
Montevidco. He cmphasizcd that thc mesosoma is reddish brown. ~ h c  head and 
rnctasoma black, the Icgs brown. but with the hind tibiac black. Pcli.r.inus dichrous 
Perty also hails from Montevidco. In this species the hcad under the eyes. the 
mandibles and the pronoturn are blood-rcd; thc lcgs darker rcd. Thc specimclls from 
the original description arc gcnerally small. thc male 20mm in length ( 5  81 lincs), 
the fernalcs 40 mm ( 15 22 Itncs) ( thc  conversion rrom Klug's lines providcd in thc 
redcscription by De Romand). Thc original description of Pel~ciaras rufis Klug 
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rcfers to a malc and fcmale from Brazil, notable bccausc of thcir sliining brown 
colour. Klug ( 1841 ) described the hcad as much darker than ihc body. The malc 
has thc apex of  rhe abdomen dark: thc base of the rcmalc metasoma is black. 

Pclccinus 11roracicu.s Klug is the only colour variant described from North 
America. This description niatchcs well the small light brown specimcns. with the 
addcd benefit that Lhc namc was based on specimcns from Mcxico. 

The colour patter11 variants we found range from thc subtlc ro the dl-ama~ic. On 
 hat basis alone, we werc reluctant to rccognizc distinct specics. Thcrcfore. wc sought 
to lind corroborating morpllological or  biological evidence that might lend supporl 
to hypotheses of specific diffcrcnces. 

Sou~h Americtr. Thc reddish Argcntine spccimens actually attracted our atlcn- 
tion initially not because of the colour. but because or  their more solid habitus. Thc 
hcad and tnesosoma are robust, llie mclasoma, wings and anlennac seem ralher 
short Tor thc overall size or  the spccimens. We mcasul-cd the Icngth and width of 
the head, length of the fol-e wing, and Icngtlis orthe individual metasoma~ic scgmenls 
Ibr these specimens and comparcd t hesc values with  hose for typical po!r:fui-crm-. 

The hcads of thcse red Argenline spccimens also sccnied to be more squarc than 
it1 poi).(ur-clror, with relatively smaller eycs, and with the vertcx flat. level with tlle 
uppcr edgc of the cyes. Onc measure of the relative Icngtli of the eyes is lhc ratio 
of ~nalar lcngth to cye hciglit (eyc heighl+ majar length =liead lenglh). Figi~rc 5F 
compares this ratio as a function o r  head widrli. Tlic ratio is subslantially higher in 
the Argcntine spccimens (mean =0.50) ~ h a n  in poIy/urcrlo~. (mcan = 0.40. uppcr 95% 
confidence limit=0.412). As onc measurc of [lie relative Jcngths of nletasoniatlc 
segments, wc compare 1hc ratio o r  the length of  he first segmcnt to thc length o r  
the tliird segmcnt with [he combined lengths of all melasomatic scgmcuts. Po1~rit~u.t 
poly~urc~lror dcmonslrates a significant allomctric pallern. with tJic tliird segtncnt 
becoming ~ncrcasingly ciongate in largcr spccimens (figure 5B). Tlic Argentine spcci- 
mens. although fronl a more rcstrictcd range o f  sizcs. show no ch;~ugc in thc ratio 
of sizes of these two segmcnw. Thereforc, largcr specimcns appcar to have a shorter 
tnetasoma in comparisoti with poly/urw/or of thc samc size. Finally. i t  scemcd that 
thc red Argcntine specimcrls liitvc relatively sJior~ witigs for such large insccis. 
Figurc 5D compares fore wing length with hcad width and dcmo~islratcs that typical 
1)olylw.irior have longcr wings for a given hcad width. 

Typical Prlecinw polyturalor cxhibits a great range in the dcvelopmcnt and 
expi-cssion of sculptu~-al characters, and i t  is difficul~ to find any morphological 
variant that is not approximated in  some spccimens. The rcd South American 
spccimens are exceptional, howevcr, in the degrcc lo which thc lateral propodciil 
carinae are cxpanded into a high flange, especially in largc femalcs. The propodciil 
carina bcgins posteriorly as a scries of diagonal ridges tliat mcrge antcriol-ly. 

The specimens from the Serra do C a r a ~ a  are quite distinctlvc in colour. Howcver, 
rrom thc same locality, collected in the monlhs from January to April (some collected 
by the same peoplc) we have a scrics of spccimel~s will1 thc body entirely black. Our 
initial assumption was that the two sets of specimcns arc probably conspccific and 
the dircrence in  colour was somehow rclated lo the diferencc in  collecting dates. 
Our attctnpts to find niorphological characters lo distinguish 1he red Brazilian 
tna~crial from the red Argcntine spcci~nens were fruitless. and convcrsely. the red 
and black Brazilian specinlcns are casily separable on the basis of propodeal sculp- 
ture. Because o r  their small size, thc allometric efFcc~s described above arc not 
i~nmediately apparent. Dcspite thc great distancc separating thc Brazilian specimens 
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from the populations in Argentina and Uruguay, we conclude that they are con- 
specific (the single specimen from Paraguay has no specific locality data). 

When the RIOCLIM protocols were used to identify climatic envelopes for thc 
red specimens and typical South American polyturutor a fair degree of complementar- 
ity was revealed (compare figure 8 with figures 9 and 10). Because all recorded 
localities for specimens by definition will hll within the climatic envelopes, this 
suggests that the two forms are largely allopatric. The 'suitable' climatic envelope 
for the red specimens is a relatively small area in eastern to central Argentina, an 
arid region with little arboreal vegetation (Cabrera and Willink, 1980). This contrasts 
sharply with the moist forest habitat of the Yungas and the Mata Atlintica in which 
polyturator is common. The red Pe/ecinm may actually bc found in moister micro- 
environments (e.g, along permanent water) rather than the open habitats. Focused 
field work would greatly contribute towards the resolution of this question. Adding 
the Brazilian specimens to the analysis, surprisingly, did not add an extensive area 
of suitable climate to the distribution estimate. The disjunctions in the distribution 
of specimens and the areas of suitable climate identificd should not necessarily lead 
to the conclusion that this species is lruly absent from intervening areas. Only further 
collections can lead to a more definitive estimate of distribution. 

The laconic descriptions of all thrce species dichrous, rufus and unptulutus could 
reasonably refer to this red species. Thc first, P~kcinus dichrous Perty, accurately 
characterizes the colour and has priority for application to this species (new status); 
P, rufus Klug and P. annu1utu.s Klug should be considered Lo be junior synonyms 
(new synonyms). 

North America. The frontal aspect of the head of' lhc wcstern Mexican spccimcns 
seemed similar to that observed in P, dicltrous, i.e, that thc hcad is more rectangular, 
the eyes smaller and the vertex flattcr. Figure 5E illuslralcs the ratio of malar 
lengthleye height as a function of hcad width for these Mcxican specimens (solid 
circles) in comparison wilh polyfururor (opcn circlcs). Overall, this ratio is larger in 
the Mexican colour forms (mcan = 0.487, SD = 0.067) than in polyturutor (mcan = 

0.401, SD=0.076), and if one assumcs Tor the sake of argument that these sarnplcs 
are random, then the two populations differ significantly ( r  = 5.75). The assumptions 
necessary for such a statistical test clearly arc no1 met, however. and we interpret 
the comparison as suggestive, but not definitive. 

One striking difference was found in the structure of  he lower portion of the 
occipital carina. In polyrurulor (and dirl~rous) the carina cxtcnds as a distinct. simple 
ridge connecting the posterior mandibular articulations. and the genae are only 
sparsely setose (figure 6R). The carina is clearly visiblc in lateral vicw. In contrast, 
the occipital carina in the Mcxican 'red' material is much more variable. In the 
smallest specimens there is a substantial area, largely smooth. with some scattcrcd 
punctures and setae, that separates widely thc lowcr extremes of the occipital carina 
from the mandibles. The carina ends on thc postcrior surface of thc hcad, at a level 
slightly below the lower edgc 01' the compound eyc. In most spccimcns with the 
banded metasoma, the carina ends in a fairly dense fietd of punctures. At some 
angles of view, the alignmmt of the raised cdgcs of thc punctures and thc orientation 
of the setae may give the impression of an irrcgular ridge that cxtcnds to the 
mandibular articulation. The course of the carina i s  furthcr obscured by the densc 
setae in this area, particularly in males. Thc sharp, raised occipital carina ends at a 
level at or slightly below the level of the lower edgc of the eyes. In a Tcw specimens 
the carina does appear actually lo reach the mandibles, but it is irregular and 
surrounded by deep punctures. 
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From onc point of view, the last cotour f o m  described above (black head, red 
mesosoma, banded metasoma) could be considered an intermediate connecting the 
othcr Mexican roms. Two fernale specimens (specimen 1D numbers OSUC 7249 
and OSUC 7248) with red mesosoma and banded metasoma combine further fea- 
tures. They have the reddish brown mesosoma, bul thc wings are quite hyalinc, and 
the head is dark brown to black in the upper half, rcddish brown below. Thc 
occipital carina appears very similar to the banded forms just described, but lacks 
the dcnsc ficld of punctures. In ather words, thesc specimens have a camhination 
of characters that makcs it impossibIe to consistenlly distinguish among the colour 
forms. We therefore treat them as a single species. Klug's description of P. dhorucicus 
unmistakably describes the smallest colour variant that has a reddish head, meso- 
soma and metasoma. 

The climatic analysis of rhorucicus dcfincs an envelope in central Mcxico generally 
west of thc Sierra Madre Occidental (figure T 1 ). The entire range is overlapped by 
areas classified as marginal for polyrurafor. In fact, typical polyterrutor has been 
collected throughout the region, and in those eight statcs polytlrrafor specimens 
outnumber riioracicus by 91 to 56. The ~ w o  species appear to be broadly sympatric 
in western Mexico, although the arcas classified as sultable do not overlap. 

Peiecinus Latreille 
P~lecinus La~reille, 1800: 155. Type: Ichrr~umm pu(vucrutor Fabricius ( = Ichnrlamun polyrurarnr 

Drury), designated by Latreille ( 1  8 10) 
I?piscc~uastc~ Gistel, 1848: x. Type: Ichnatmnn pvIycerrrror Fabricius, by substitution of 

Episceuas!~~ for P~lecinus Latreille, unnecessary replacement name 
(For Full synonymy scc Johnson, 1992) 

Head (figure b h ,  R). Inner orbits weakly convergent ventrally, nearly parallel; 
maxillary palp 5-segmented; labial palp 3-segmented; mandibles bidentate, broadly 
overlapping, basal half with dcnsc, long setae, basal tooth distinctly smaller; occlli 
in equilateral triangle, POL > OOL; occipital carina strongly raised medially; frons 
medially developed into a roughly triangular elevation; malar sulcus well-developed; 
clypeus convex, strongly punclurcd, covered with long sctae, anterior margin weakly 
sinuate; antennae filiforrn, arising high above clypeus, 14-segmented in both sexes, 
predominantly dark brown; female anlcnna with A9, A10, and sometimes A8 lightcr 
in d o u r  (the annulus), varying from light brown to yellowish white; A1 short. 
excavated basally on outer margin, A2 globular, A3-A14 clongate, cylindrical; 
segments o r  male flagellum slightly shorter basally and apically; basal segments of 
female flagellum distinctly more elongate, becoming shorter distally; ratios of Icngth 
to width ofmale antennomeacs (Al,  A2, ... AE4): 1.6, 0.9, 8.0, 11.8, 13.0, 13.2, 12.8, 
1 3.1, 12.1, 12. I ,  1 1.6, 1 1.5, 10.0,9.7; ratios of lcngth to width of remalc antennomeres 
(Al ,  A2, ... A14): 2.9, 1.0, 11.9, 20.8, 17.1, 15.3, 13.2, 12.0, 10.6, 9.9, 8.5, 8.3, 6.7,7.8. 

Mesosoma (figure 6C, BD). Pronoturn annular, seen from above with a distinct 
trapezoidal section on dorsal midline, anterior to this the pronotum drops off 
vertically to form a short collar connecting head and mesosoma, epomia strongly 
developed laterally, first thoracic spiracle displaced anteriorly to arise on lateral 
portion of pronotum on a small fusiform area; notauli well-developed, crenulate, 
confluent posteriorly; mesoscutum and scutellurn separated by a broad, deeply 
crenulate furrow; axillae narrow; scutellm strongly arched; metanotum narrow, 
dorsellum weakly developed; propodeurn elongate, usually with median longitudinal 
smooth area, bctween this and spiracIes quite variable sculptured, laterally more or 
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less densely setosc; slcrnaulus weakly devcloped; mesoplcural scrobe weakly concave, 
smoolh; tibia1 spur formula 1-2-2; hind tibia of femalc swollen apically (figure IA-C), 
denscly setose mcdially, with a crescent-shaped deli in basal third; hind tibia of 
male on1 y gradually widened apically (figurc 1 D), denscly covercd with finc sctae; 
hind tarsus of both scxcs with basal segment strongly shortened; hind tarsi of male 
usually lighter in colour lo varying degrees. beginning with segmcnt 2, extending 
apically as far as segment 5, colour varying from light brown or yellowish brown 
to white. basal scgmcnt strongly darkencd. brown or black; fore wing (figu1.c 3 )  with 
only two tubular vcins, C and Sc + R in base of wing; costal cell open. strongly 
infuscate; stigma narrow, elongalc: Rs apically with two divergent branches. usually 
called R s , ,  Rs,; medial cell trapczoidal; M extending from apical margin of wing 
through at least distal half of wing. Fading bcfore reaching medial ccll; cells I R ,  and 
2R, indicalcd in some specimens; Cu cxtends lhroughout wing: 2cu-a arises oppositc 
or distal to m-cu; apex of wing usually with some dcgree of infuscation. orten more 
slrongly exprcsscd in males; hind wing without any lubular vcins, with only broad 
infuscation along coslal margin; thc wings arc carried in a fully supinated posilion 
and not folded over thc dorsum at rest, alcrl wasps hold the wings above lhc 
mesosoma. at rest thcy may be lowcred and hcld on eithcr side or lkc body. 

Mrtusomu. Femalc metasoma (figure 1 A C ) extremcly clonga~c, with six clcarl y 
divided functional segmcnls; tergum and sternum of first metasoma~ic segment 
independent, tergum broadly overlapping stcmum, with pair of functional spiracles; 
terga o r  metasoma~ic sebmen ts 2 5 encircling segment, rused along midline vcn trally 
to form a tube; sterna of segments 2-5 dividcd into basal and apical porlions, 
forming specialized articulations betwccn segments that allow lateral flexion ( Mason, 
1984); apical apparent scgmcn t composcd of sternum of metasomadc scgment 6 and 
tcrga of segmcnls 6-8; cerci prcsent, medially approximated; ovipositor short, largely 
hiddcn within apical apparent scgment. Male metasoma (figurc 1 D) composed of 
scvcn terga and smma. only six visible externally; basal segment clongatc, mctasoma 
apically expanded, more or less clavate; terga and sterna strongly attached lo each 
other and to adjacent scgmcnts; malc gen~tal~a wilh unsegmented parameres: cuspis 
abscnt: digitus with numerous small digital teeth. thcse arranged in two or more 
rows near apex of digitus. 

Dia,qnosi.~. Pt~lecinus can only be confused with the Monomachidae from the 
Neolropics. Thc fore wing of monomachids (macroplcrous forms, a brachypterous 
spccics known horn Chile wherc Pclecinus is not known to occur) has numerous 
tubular veins and. usually, a closcd radial ccll; the hind wing has numerous vcins; 
the hind tibia of the femalc gradually increases in diameter distally and is not grossly 
enlarged; and the basal tarsomere of lhc hind tarsus i s  lo~iger than thc sccond. 

Species list. Included here arc all namcs that have bccn assigncd to thc gcnus 
Prltcinus. Indented namcs are synonyms of chc name that lhey subtcnd. Specific. 
subspecific and varietal names are treated equally. 

dickrous Perty, 1833 new status 
onnuliarus Klug, 1841 new synonym 
rufu.~ Klug, 1841 new synonym 

jusrutor Pcrly, 1833: transrcrred to Monon~uchus ( Monomachidae) by Klug ( 1841 ) 
polyluraror (Drury. 1773) 

~ipicali~s Roman, 1910 
brunneipes Patton, 1 894 
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c/uvuror Lalreille, 1817 
IleapuncI~~lii D e  Rornand, 1 842 
gtaerinii De Romand, 1840a 
lihr!lul~ (Christ, 179 1 ) 
pr~rueiunars Rrclhes, 1920 
polycvm~or (Fabricius, I777) 
spkolae Dc Rornand, 1842 
tihiuior Perty,  1833 

rhoruric-us Klug, 1 84 1 new status 

Kcy to species of Pc.l~.cinu,s 
1 Malts (figure ln): mctasoma short, strongly expanded apically, hind t~hiae gradu- 

ally expanded apically; segmcnts 2 - 5  of hind tarsi usually lighter in colnur than 
basitarsus and libia, white to light brown . . . . .  2 

- Females (figure IA-C): melasoma extremely elongatc. beyond lirst segment uni- 
formly cylindr~cal: hind tibiac strongly cxpanded: hind tarsomeres dark . . 3 

2 ( 1 ) Leg. cxcept hind tibiac, light brown to reddish brown: mesosoma oricn distinctly 
brown to reddish brown . . . . . . . . . .  P. thorrrrii.us Klug 

-. Lcgs dark brown to black: hcad. mcsosoma and melasoma always dark brown 
lo black . . . . . . . .  P. polq'ruraror ( Drury) and P. riichmus Pcrty 

3 ( 1 ) I Iead, mcsosoina and mctasoma cnlirely shining black (widespread in the Ncw 
W r l d  ) . . . . . . . . . . .  P poi~.turnfor. ( Drury) 
Metasoma or mesosvma with reddish coloration (some dichrou.\ ovcrall rather dark 
in colow) . . . . . . . . . . . . . . . . . . .  4 

4 (3)  Mesusoma dark rcddish brown to black in culour. cancolorous wit11 first metasom- 
atic segment . . . . . . . . . . . . . . . . .  5 

- Mesosoma light brown i n  colnur, contrasling distinctly with black base of first 
. . . . . . . . . . . .  mctasomatic segment P. ~homcirus Klug 

( 4 )  k g s  and basc or rnetasomatic segments 2 4 light brown, contrasting strongly with 
hcad, mesosoma, and first melasomaiic segment; nccipitiil carina c i~htr  abbrcviatcd 
ventrally or indistinctly cnding in a field 01' punctures and sctac P. t1~omt.ir.u~ Klug 
Lcgs and mcvasomatic segmcnts 2-5 dark rcddish brown. concolorous with head 
and mcsosoma; occipital carina reaching posterlor mandibular articulations as a 
distinct raised line . . . . . . . . . . . . .  P. dirltrous Pzrty 

Peterinus polyturaror ( Drury ) 
(figurcs 1 A, 3 ,  6 -8)  

Irknlwlrlon polylul-(~ror Drury, 1773: 77,  92, :,. Location or lype material unknown 
Icl~ttezimnn polyerator Fabricius, 1777: 245. Synonymi~ed by Klug ( I841 ), and implicitly by 

Latrcille (1805). Location of type matcrial unknown 
ich~rrumon lih~lluiu Chrisl, 179 I :  352. Synonymized by Klug ( 1141 ). Location of type matcrial 

unknown 
Pc~Il~rinrrs rlu~uior Latreille, 18 1 7: 377. Synonynii;.ed by Klug ( I841 ). Location or type material 

unknown 
Pi~l~~r.imus ribinfor Perly. 1833: 131. Synunymi~ed by Klug (1841 ). Tyw not round in 

Zoologisclie Staatssammlung. Munich (Diller, 1990) 
P(>lr.c.in~t.s gul*rinii Ije Romand, 1840a: 2, plate 49, figurc 2, 2. Synonymi~ed by Schlettcrer 

(1890). Location of typc material unknown 
P~lccinus dlrponchelii Dc Romand, 1842: 1, plate 86, figure 1, S, $. Synonymi~ed by Schltttcrcr 

(1890). Location ol'typc material unknown 
P~>le('inu.~ spinolt~e DC Roinand, 1842: 2. plate 86, figure 2. 5. Synonym~~ed by Schlettcrer 

(1891)). Locatian of* type material unknown 



1536 N. F. Johnson and L. Musetti 

Pelccinus brunnripu Patton, 1894: 896, 2. Synonymized by Brucs ( 1928). Location of type 
material unknown 

P~~lecinu,~ pulyrumtor var, upirulis Roman, 1910: 196, ?. Holotypc (examined) in N HRS 
Pcl~rinu,~ polyiumtur v. peruviaprus Brelhes, 1920: 49, Y. Holotype (examined) in MACN 
( For full synonymy see Johnson, 1992) 

Female. Colour. Body usually shining black, head and mesosoma somctimcs 
dark brown or, rarely, distinctly reddish brown; rnandiblcs black to brown, teeth 
often lighter in colour; coxac dark brown to black, legs othcrwisc dark, usually dark 
brown to black with apices of segmcnls brown; wing colour variablc, usually at least 
faintly coloured throughout, varying Crom pale yellowish to greyish cast; apex of 
fore wing variably infuscate, sornetimcs apical one-fifth of fore wing with sharply 
defined infuscation, ranging in colour from brown lo black, or edges of thc darkened 
area fading inlo wing membrane, sometimes more strongly dcveloped and extending 
from stigma, around apex of wing, to or beyond apex of Cu. 

H ~ u d  Eyes large, often appearing bulging in frontal view; vcflcx, especially in 
largc specimens, concave, snnken below upper lcvcl or compound eyes, varying from 
smooth to coarscly punclatc; rrons, clypeus, base of mandibles with quite variable 
numbcr of long setae; frons and clypeus strongly, irregularly rugulose, sculpturc 
very variablc; occipul and gcna sparsely setose; occipital carina completely encircling 
head, extending to posterior mandibular articulations, carina clearly visible in lateral 
vicw: head IengthJhead width 0.59-0.8 1 (mean = 0.67, SD = 0.028, N = 1 53 ); head 
length 1.08 2.43 mm (mean = 1.76, SD = 0.349); head width 1.65-3.60 mm (mean = 
2.61. SD = 0.449 j; malar Ienglhlcyc height 0.26-0.64 (mean = 0.40, SD = 0.074). 

Mesosomn. Posterior angles of pronoturn near tegula varying in sculpturc and 
setation. ranging from strongly punclatc or wrinkled to very finely punclalc; scutcl- 
lum smooth or with shallowly incised punctures, crcnulae along posterior margin 
varying rrom small uniform punctures to deep impressions, longest medially; dorsel- 
lum dcfincd abovc by small row of punctures or elongalc crcnulae; mesepisternum 
below mesopleural scrobc with sparse to moderately dense sclac; sculpture of disk 
of propodeum variable, usually with sirong transverse rugulae, thcsc often intcr- 
ruptcd by smooth area mcdially, in smaller specimens rugulac abbreviated to some 
extent, smooth arca more extensive; lateral area between propodeal spiracle and 
articulation of mctasoma with series of arcuate rugulae, thcsc, when seen from 
above, appearing to coalcscc lo define a ridge delimiting thc dorsal and lateral 
surfaces of the propodeum; vcntrolateral portion of propodeum behind hind coxa 
with deep circular to oval pit filled with sctac; stem of Rs beyond 2r-rs quilc variablc 
in length, somctimcs ncarly pointlike; Rs, sometimes reaching edge of wing; M 
usually cannol bc traced lo intersection with cell 1 M; fore wing length 6.53-20.85 mm 
(mean= 14.10, SD=3.165, N =  152). 

Metasoma. Length 17.80-79.15 mm (mean =43.64, SD = 13.221, N = 149); length 
of f rst scgment 4.15.- 14.58 mm (mean = 8.76, SD = 2.376); length of second segmcnl 
3.31 16.95 mm (mean = 8.67, SD =2.851); lenglh or third segment 3.56 18.81 mm 
(mean=9.48, SD-3.114); length of fourth segment 3.05 15.09mm (mean=7.91, 
SD=2.552);lengthoffifthsepent2.63 10.68mm(mean=6.36,SD=1.868);lenglh 
of apparent sixth segment (true rnetasomalic scgmcn ts 6-9) 1.10-3.56 mrn (mean = 
2.47, SD = 0.579); lcngth of first segrnentllength of third segmcnt 0.78- 1.17 (mean = 

0.94, SD = 0.078). 
Mule. Head length/head width 0.60-0.90 (mean =0.68, SD = 0.035, N = 99); 

head length 0.97-2.02 mm (mean = 1 -59, SD = 0.263 j; head width 1.54 3.00 mm 
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(mean = 2.33, SD = 0.340); rnalar lcngthleye heigh~ 0.19-0.56 (mean = 0.32, SD = 
0.068 ); wing length 7.3- 16-5 mrn (mean = 12.4, SD = 1.46). 

Diugnosis. 1 lead and body shining black; occipital carina completely encircling 
head, reaching mandibles; wing variously infuscated, in extreme cases with apical 
darkened area spreading from stigma around wing tip as far as Cu along posterior 
margin. 

Known hosts. Phyllopha~a scnxiu (LeConte), P. iptversa (Horn), P, drakei Kirby, 
P. rtlgosa ( Melsheimer) (Coleoptera: Scarabaeidae, Melolonthinae); Podischnus 
agenor Olivier (Coleoptera: Scarabaeidae, Dynastinae). 

Marcrial examined. 1546 $, 6028 O from (figures 7B and XB): Canada: 38 S, 
336 $2 from New Brunswick. Nova Scotia, Ontario, Prince Edward Island, QuCbec 
(AEIC, RMNH, CASC, CMNH, CNCI, CUIC, DENH, DFEC, IMLA, TNHS, 
MNHN, MSUC, NHRS, PSUC, PZJRC, QBUM, RMNH, ROME, TKPC, UMMZ, 
UMRM, USNM, VPIC, ZSMC). USA: 107 d, 3245 9 from North Dakota, South 
Dakota, Nebraska, Colorado, New Mexico and all states east (AEJC, AMNH, 
ANSP, RMNH, BMSC, CASC, CIDA, CMYH, CNCI, CSUC, CUIC, CUMZ, 
DEIC, DENH, DFEC, DNHC, EDNC, EMEC, EMUS, ESUW, FMNH, FSCA, 
INHS, IRCW, KSUC, LACM, LIJCI, MCPM, MCZC, MEMU, MHNG, MLPA, 
MNHN, MSUC, MTEC, MZSP, NCSU, NDSU, NHMW, NHRS, NYSM, OSEC, 
OSUC, PKLC, PMNH, PSUC, PURC, QBUM, RMNH, ROME, RUIC, RWFC, 
SDSU, SEMC, SIUC, TAMU, UADE, UAIC, UCCC, UCDC, UCMC, UCMS, 
UCRC, UDCC, UGCA, ULKY, UMDE, UMEC, UMJC, UMMZ, UMRM, 
UMSP, UNSM, USNM, UVCC, VPIC, WFBM, WSUC, WVUC, ZSMC). Mexico: 
144 d, 297 T from Chiapas, Colima, Durango, Guerrero, Hidalgo, Jalisco, 
Michoacin, Nayarit, Oaxaca, Puebla, San Luis Potosi, Sinaloa, 'l'amaulipas, 
Veracruz (AETC, ANSP, RMNH, CASC, CTDA, CNCI, CUIC, EBCC, EMEC, 
EMUS, FSCA, INHS, KSUC, LACM, MAIC, MCZC, MHNG, MNHN, MSUC, 
NHMW, NHRS, OSUC, PKLC, PMNH, PURC, RMNH, ROME, SEMC, TAMU, 
UAIC, UCDC, UCRC, UGCA, UMMZ, UMSP, UNAM, USNM, UVCC). 
Guatemala: 19 9 from Alta Vcrapaz, Baja Vcrapaz, El Progreso, Sacatepequcn, 
Sololi, Zacapa (RMNH, CASC, CNCI, SEMC, UGCA, UMMZ, USNM). 
Honduras: 15 8, 85 P from Cortks, Francisco Morazan, Olancho, Sanla Barbara, 
Yoro (EAPZ, FSCA, MEMU, UGCA). Nicaragua: 2 d, 15 Q from Chontales, 
Jinotega, MatagaZpa (RMNH, CASC, SEAN, TAMU). Costa Rica: 387 3, 476 9 
from Alajuela, Cartago, Guanacaste, Heredia, Limbn, Puntasenas, San Jose ( AEIC, 
BMNH, CASC, CNCI, DEIC, DFEC, EMEC, EMUS, FIOC, FSCA, INBC, INHS, 
LACM, MNHN, NHMW, NHRS, PMNH, PURC, ROME, SEMC, TAMU, 
UCDC, UCMC, UMSP, UNSM, USNM, ZSMC). Panama: 15 $, 94 Q from 
Chiriqui, Daritn, Panami, Veraguas ( AEIC, AMNH, ANSP, RMNH, CASC, 
CNCr, EMUS, INPA, LACM, M N H N ,  RMNI-I, SEMC, STRI, TAMU, UMRM, 
UNSM, USNM). Colombia: 59 3, 93 9 from Antioquia, Bogotri, Royaca, Caldas, 
Caquetsi, Cauca, Cundinamarca, Huila, Magdalena, Narifio, Norte de Santander, 
Risaralda, Santander, Valle del Cauca (AEIC, AMNH, ANSP, BMNH, CASC, 
CMNH, FSCA. TMLA, INHS, IZAV, MCZC, MNHN, NCSU, NHRS, SEMC, 
UADE, UCDC, UMMZ, UMCR, USNM). Venezuela: 98 J, 169 from Aragua, 
Rarinas, Bolivar, Carabobo, Distrito Federal, Lara, Miranda, Tichira, Trujillo, 
Yaracuy (AEIC, AMNH, BMNH, CASC, CNCT, FSCA, IZAV, MAIC, NHRS, 
OSUC, QRUM, RSMC, UMMZ, UMSP, USNM, ZSMC). French Guiana: 1 3 
from Cayenne (MNHN). muador: 55 $, 93 from Azuay, Bolivar, Cafiar, Carchi, 
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Cotopaxi, El Oro, Guayas, Morona-Santiago, Napo, Pastaza, Pichincha, 
Tungurahua, Zarnora-Chinchipe (AEIC, AMNH, ANSP, R M  NH, CASC, CMN H, 
CNCl, EMEC, EMUS, IMLA, LACM, MNWN, NHRS, OSUC, PSUC, QCAZ, 
UMRM, USNM, WFBM, WSUC). Peru: 65 J, 208 9 from Amazonas, Cuzco, 
Huinuco, Junin, Lima, Loreto. Madre de Dios, Puno, San Martin (AEIC, AMNH, 
R M N H ,  BMSC. CASC, CNCI, CUIC, DEIC, EMUS, FSCA, IMLA, INHS, 
MCZC, MZSP, NHRS, SEMC, IJSNM, ZSMC). Bolivia: 17 J, 87 from 
Cochabamba, El Bcni, La PZL, Santa Cruz, Tarija ( AEIC, A M  N H, RMN H, CM NH, 
CNCI, CUIC, EMUS, FSCA, IMLA, MCZC, MZSP, NHMW, NHRS, USNM, 
ZMHU, ZSMC). Paraguay: 6 from Caaguazu (CNCI, MCZC). Rrazil: 136 J, 
524 3 from Alagoas, Aniazonas, Rahia, Goiis, Mato Grosso, Minas Gerais, ParA, 
Paran&, Pcrnambuco. Rio de Fanciro, Santa Catarina, S5o Paulo, Rio Grandc do 
Sul (AEIC, AMNH, ANSP, BMNH, CASC, CMNH, CNCI, CUIC. DEIC, FTOC, 
FSCA, IMLA, INPA, MCZC, MHNG, M N H N ,  MZSP, NHMW, NHRS,  PMNH, 
QBUM, SEMC, UCCC, UCDC, UMSP, USNM, ZSMC). Uruguay: 1 J, 6 P from 
Cctro Largo, Montevideo, Tacuarcmb~ (AMNH, MN FIN ), Argentina: 405 3, 298 

from Buenos Aires. C.iitarnarca. Chaco, Cordoba, Jujuy, Misioncs, Salta, San 
Juan, Santiago del Estero, Tucurnin (AEIC, AMNH, BMNH, CNCI, CUIC, FIOC, 
FSCA, IMLA. LACM, MCZC, MLPA, MNWN, MZSP. UCDC, USNM).  Othcr 
indeterminate localities (e.g. North America, South America): I I 2. 

Pe1~cinu.v dichrnus Perty, new status 
(figures TC, 9, 10) 

Prli~cinus dichrous Perty. 1833: 131. Hololype missing from Zoologischc S~aatswmmlung, 
Munich (Dillcr. 1990) 

Pe1t.rinu.q annzrIurus Klug. 1841 : 584, 3. Location of type matcrial unknown. New synonym. 
Pel~cinus rarfus Klug. 1841: 384, 3, 2. Location of type material unknown. New synonym. 
(For Full synonymy see Johnson. 1992) 

Differs from P. polyturcrror in the following characteristics: 
f i m a l ~ .  Entire body with rcddish brown hue, sometirncs quite dark; wings 

hyaline, without apical infuscation; cyes appearing relatively small, head quadrate; 
vcrlcx flat, not sunken below level of cyes; head Tcngth/head width 0.65 0.73 (mean = 

0.69, SD = 0.0 1 7, N = 49); hcad length 1 4 - 2 . 2 7  mm (mean = 1.86, S D  = 0.228): hcad 
width 2.14-3.36 mm (mean = 2.58, SO = 0.305); malar length/eye hcight 0.32-0.69 
(mean = 0.50, SD = 0.092); lalcrsll carinae of propodeum orten strongly developed, 
forming a wide flangc above propodeal: spiracle, strongly arcuate near mclasorna; 
vcntrolateral propodeal pit with vcntra1 margin strongly margincd below, uppcr 
porlion at most weakly dircrentiated from propodeum; mctasoma and wings rela- 
tively short €or body size; wing Iength 9.56 - 15.76 mm (mean = 12.47, SD = 1.672); 
metasoma length 26.78 47.29 mm (mean = 36.56, SD = 5.490, N = 46); lenglk o l  first 
segment 5.59- 10.34 rnm (mean = 7.84, SD = 1.21 1 ); lcngth or second scgrnent 
5.09-8.98rnrn (mean=7.12, SD= 1.104); length or third segrncnl 5.59-10.00mm 
(mean=7.64, SD= 1.200); length of fourth segment 4.58-8.31 m m  (mcan=6.26, 
SD = 0.965): length or fifth segment 4.07-7.29 mrn (mean = 5.50 SD = 0.760); lcngth 
of apparent sixth segment (true melasomatic segments 6 9) 1.86 3.05 mm (mean = 
2.20, SD = 0.295); lcngth of first segmentllength of third segment 0.96- 1.1 1 (mean = 
1.03, S D  = 0.033 ). 

Mule. Head lengthlhead width 0.73 0.76 (mean =0.74, SO =0.015, N = 3); 
head length 1.65-1.93 mrn (rncan = I.8 1, SD=0.151); head width 2.17 2.63 mm 
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(mcan = 2.45, SD =0.248); rnalas IengthJeye height 0.37 0.55 (mean =0.46, 
SD =0.089); fore wing lcngth 10.34-12.21 mm (mean = 1 1.58, SD= 1.076). 

Diugnosis. Thc reddish hue or the entire body, thc relatjvely short wings, short 
metasoma, and robust mesosoma or P. dicltrous distinguish it from the more elongate, 
black P. polylur~~ror. 

Mutc.riul emrninerl. 4 S, 53 2 (figures 9 and 10) from: Argentina: 4 3, 48 ? 
Buenos Aircs, Catamarca, Cordoba, Mendoza. Santa Fi ( A M N H ,  RMNH, IMLA, 
MACN, MLPA, USNM, ZSMC). Brazil: 3 from Minils Gerais ( MZSP). Paraguay: 
1 F: (MACN). Uruguay: 1 9 from Montevideo (MNHG). 

Di,~c~.ssion. Wc have found no characters that conclusively associate thc b u r  
malc specirncns with rcmales of P. die J~raus. The original dcscriplion of Pcrty states 
that males havc the same rcd colour on the body as rhc fernalcs. Thtce of our 
specirncns are entirely black; the rnetasoma or the rourth has somc red colour. Wc 
havc associarcd them with the name dichrou.~ by virtue or their collecling localities: 
in this region we have seen no females of' the typical pc)l,vrurutor, and on thc basis 
of thc shape or the propodcal pit and pattern of wing inl'uscation. 

PeIecinus thraciczts Kkug, new status 
(figures I B, I l3, 1 I ) 

Pi~lrrinus rhorrrcir.u.\ Klug, 1841: 384, 3. Typc not sccn 
(For rulI synonymy sw: Johnson, 1992) 

Diffcrs from P, poly(ttruror in the following characteristics: 
Frtncile. Cotour. Rody with more or less extens~vc reddish to ycllowish brown 

coloration; three colour patterns usiually recognizabtc: ( I  ) hcad, mesosoma, metaso- 
matic segments 2 5 entircly lighl brown, first and last apparenl segment of mctasoma 
dark brown to black; (2 )  hcad, mesosoma, first, fifth and apparcnt sixth segment of 
mctasoma black, mclasomatic segments 2 4 with exrcnsive brown colour basally, 
apex or each scgment dark brown to black; ( 3 )  hcad, first, fifth and apparent sixth 
segment of metasoma dark brown to black, mcsosoma yellowish to reddish brown, 
mc~asomatic segmcnts 2 4 as in second parrern described above. Legs brown lo 
rcddish brown, including coxae; wings quite variable in colour, ranging from clear 
to strongly infuscate throughout. 

FTwd Occipital carina abbrcviafed ventrally, not extending lo mandibular 
ar~iculations; area betwecn mandible and occipital carjna punctatc, sometimes 
densely setosc; occipul, gena, trons. mandibles sometimes denscly sctose; head 
Icngth/head width 0.62 0.7 1 (mean = 0.66, SD = 0.020, N =  28); head lenglh 
0.99 .2.01 mm (mean = 1-48, SD =0.264); head width 1.49-2.92 mm (mean = 2.24, 
SD = 0.379): malar lcngth/cyc height 0.34- 0.61 (rncan = 0.49, SD = 0.063). 

Mwosnmu. Mescpisternurn below mesopleural scrobe denscly sctose; propo- 
deum posteriorly with irregular rugulae between spiracle and articulation of  meta- 
soma; vcntrolatcral pit on propodcum dccp, sornetjmcs quitc largc, strongly 
margined below; forc wing length 6.61 -14.75 mm (mean = 11.09, SD= 2.455). 

Mtlfosomu. Length 15,6X-48.14 mm (mean = 32.64, SD = 9.455); lcngth of first 
segment 3.22 9.32 mm (mcan = 6.54, SD = 1 337) ;  length of second segment 
2.80-9.66 mm (mcan = 6.37, SD = 2.021 ): length of third scgment 3.22- 10.85 mm 
(mean = 6.99, SD = 2.140 3; length of fourth segment 2.79-8.8 1 mm (mean = 5.8 1 ,  
SD= 1.71 1); length of fifth scgrnent 2.54-7.46mm (mean = 5-10, SD= 1.379): 
length of apparent sixth scgment (true mctasomatic scgments 6-9) 1.10 2.54 m m  
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(mean = 1 34,  SD = 0.465); length of first segrnentflength of third segment 0.86-1.1 1 
(mean = 0.94, SD = 0.063). 

Mule. Corresponding colour pattcrns in male for those described above for 
females: ( 1 ) hcad black, mesosoma and base of  metasoma brown, apex ot-rnetasoma 
dark brown to black; (2) body enlirely black; (3) head black, otherwise onc specimen 
very similar to first pattern above, second specimen dark brown throughout; hind 
tibia darkened through most of its length, lcgs otherwise rcddish brown as in female; 
hcad 1cngthJhcad width 0.63 0.70 (mean = 0.67, SD = 0.020, N = 28); bead letlgth 
0.97- 1.70 mm (mean = 1.32, SD = 0.241 ); head width 1.50 -2.47 (mean = 1.97, SD = 
0.341 ); malar 1engthJeye height 0.25-0.49 (mean =0.35, SD = 0.069); fore wing length 
7.03 14.07 mm (mean = 10.30, SD = 2.374, N =  27). 

Diagnosis. Pelecinus ~horacicu~ may be recognized by the combination of the 
extensive reddish brown colour of the legs (except the hind tibiae or the males), the 
rcddish colour of at least the apex of the metasomatic scgments 2-4, and the 
ventrally abbreviated occipital carina. 

Material examined 28 9, 28 6 (figure 11) from: Mexico: Durango, Guerrero. 
Jalisco, Michoacan, Morelos, Nayarit, Puebla, Sinaloa (AMNH, CUIC, EBCC, 
EMEC, MCZC, MSUC, SEMC, TAMU, UGCA, UMMZ, USNM, ZSMC). 
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