
TEE SYSTEMATICS OF LASIOPOCON LOEW (DIPTERA: MUIDAE) 

(Volume 1 ) 

A Thesis 

Presented to 

Faculty of Graduate Studies 

of 

The University of GueIph 

by 

ROBERT ALEXANDER CANNMGS 

In partial fulfilrnent of requirements 

for the degree of 

Doctor of Philosophy 

Septernber, 1999 



National Library 
of Canada 

Bibliothèque nationale 
du Canada 

Acquisitions and Acquisitions et 
Bibliographic Services seivices bibliographiques 
395 Wellington Street 395, rue Wellington 
Ottawa ON K1A O N 4  Ottawa ON K I  A ON4 
Canada Canada 

Vcur fib Votre refersnce 

ouf fi& Notre füfdrWlc8 

The author has granted a non- L'auteur a accordé une licence non 
exclusive licence allowing the exclusive permettant à la 
National Library of Canada to Bibliothèque nationale du Canada de 
reproduce, loan, distribute or sel1 reproduire, prêter, distribuer ou 
copies of this thesis in microform, vendre des copies de cette thèse sous 
paper or electronic formats. la forme de microfiche/film, de 

reproduction sur papier ou sur format 
électronique. 

The author retains ownership cf the L'auteur conserve la propriété du 
copyright in this thesis. Neither the droit d'auteur qui protège cette thèse. 
thesis nor substantial extracts fiom it Ni la thèse ni des extraits substantiels 
may be printed or otherwise de celle-ci ne doivent être imprimés 
reproduced without the author' s ou autrement reproduits sans son 
permission. autorisation. 



THE SYSTEMATICS OF LAS~OPOGOIVLOEW @IPTERA: ASILIDAE) 

Robert Alexander Cannings 

University of Guelph, 1999 

Supervisor: 

Prof, S.A. MushaII 

This thesis is an investigation of the phylogenctic relationships in the robber fly (Diptera: 

Asilidae) genus Lasiopogon Loew. Although 1 18 species - 49 of them undescribed - are recognized, only 

the derived L. opaculus section is revised. It consists of 29 species, 14 of which are newty described: L. 

apache, L. appalachensiS, L. chyotus, L. coconino, L.jlammeus, L. lovignei, L. lehri, L. leleji. L. 

marshafii, L. phaeothysanotus, L. piestolophus, L. qinghaiensis, L. schitopygus and L. woodorum. Three 

names are synonomized: L. aridus Cole & Wilcox = L. quadnvittatus (Jones); L. atripennis Cole & Wilcox 

= L. chereus Cole; L. carolinensis Cole & Wilcox = L. opaculus Loew. Al1 species in the opaculus section 

are described and illustrated and each has its geographical distribution mapped. Identification keys are 

provided for al1 Nearctic and East PaIaearctic species. 

The morphology of Lasiopogon is detailed; special attention is paid to the male and fernale 

genitalia, which have been little used in previous taxonomie works. For the first time, the gonostylus, 

phaiIus, subepandrial scierite, basal epandriai sclentc and spermathecae are considered important structures 

in the taxonomy of the genus. 

'The placement of Lasiopogon in the S tichopogoninae is upheld; it is considered the sister group to 

the remainder of the subfamily. The possibility that the Stichopogoninae is linked to the Stenopogoninae 

through the australasian genus Bathypogon is cxplored. 

Lasiopogon consists of two main clades: the cinctus clade is predominantly West Palaearctic; the 

bivittutus clade is maidy Nearctic. The opaculus section, the main object of this snidy, is a monophyletic, 

denved Iineage in the bivittatus clade. The younger clades of the opaculus section live in the East 

Palaearctic. 



A biogeographic hypothesis of the history of b i o p o g o n  suggests that k i o p o g o n  may have 

originated in Laurasia as early as the hte Jurassic, dthough the phylogeny of the modem fauna correlates 

best with geographical events beginning in the Tertiary. The cincm and bivittatus clades perhaps diverged 

at the onsct of Oligocene climatic cooling. in the Miocene, populations of the opaculrcs section were 

continuous across Beringia and into Asia Ahost al1 the extant East Asian species groups originated at that 

tirne. One species, L. hinei, recolonized North America in the Pleistocene. 
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1. INTRODUCTION 

1.1 Ceneral Biology of the Asiüdae 

The robber fly family (Diptera: Asilidae) contains about 5000 described species worldwidc. Robber 

nies are predators that as adults pursue other insects (usually flyiiig ones), seize hem, and kill hem w i h  

pmlyring saliva injected through the hypopbarynx (tangue). The Iiquified contents of the prey are then 

sucked up rhrough the proboscis (Whitfeld 1925, Wood 198 1). The morphology of the adult fly. especially 

the prominent eyes, the mouthparts, and the raptonal legs, refiects this mode of prey capture and feeding. 

Robber flies usually hunt in open mas where there is plenty of light, and are most active in the warmest 

parts of the day. Overcast skies greatly curtail their activity. Different genera, and often different species 

within a genus, have different hunting behaviour and preferences for perching sites. 

There is usually little obvious difference between the sexes, except for the genitalia, although femaies 

tend to be larger than males and often have broader abdomens. Colour patterns sometirnes differ between 

males and fernales. In Lasiopogon these differences are minor; ofien the tomenturn on the abdomen is more 

extensive (but less dense) in the female. In some genera, however, differences are marked. In some species 

of Cvrtopogon, for example, the males have prominent, dark marks on the wings. Other seconduy sexuai 

characteristics occur in males, such as the expanded silver abdominal apex in Nicocles, the stnking white 

abdomens of Eferia, and the tarsal ornamentation of sorne Cyrtopogon species. 

Records of prey taken by Asilidae indicate that they are mostly opportunistic predators, feeding upon 

any insect that they c m  subdue and kill. However, some species show a strong preference for prey fiom 

one or two insect orders (Wood 198 1). In many instances ihis may simply reflect the availability of prey in 

the habitat where the particular robber fly lives. Lasiopogon is known to amck several orders of insects, 

but is most comrnonly found with Diptera as prey (Melin 1923, PouIton 1906, Hobby 193 1, Lavigne and 

Holland 1969, Lavigne lW2, Weinberg 1978). 

Detailed life-history studies of robber aies are rare. Melin ( l923), studying Asilidae in Sweden, 

showed that in northern species, at Ieast, the lama is the ovenvintering stage and the pupal stage lasts two to 

six weeks. He estimated that the life cycle of Laphria species was at least thrce years and that of 

Lasiopogon cinctu (Fab.) was at least two. It is likely that larval growth is faster in warmer regions and 

many species probably Iive only one year (Theodor 1980). 



Lame are predators of the eggs, l ame  and pupac of othcr insccrs in the soi1 or in mning W& 

aithough in a few species studied the immature larvae, especially, arc eetoparasitic on iheir hosu (Wood 

198 1). Knutson (1972) has rcviewed the iitcranirt on tbis subject. 

The world geaera of Asilidae werc treated by Hull (1%2) and the North American genera werc kcyed 

by Wood (198 1). Engel (1930) is long out of date but is the oniy publication that has deait with the entire 

f d l y  at the species level in the Palaearctic, although Lehr has produced a significant body of systematic 

and ecological publications for various groups of the Palaearctic fauna (e.g. Lehr 1962, 1984a&b, 1996). 

blajer (1997) keyed the European genera, Various publications examined parts of the Holarctic fauna fiom 

a regional geographic perspective, e.g., Hine ( 1 !log), Bromley ( 1934, 1946)- James ( 194 1 ), Adisoemarto 

( 1967), Cole ( 1969), OIdroyd (1969b, 1970a), Baker and Fischer ( 1975), Nelson (1987), Weinberg and 

Bachii (1995) or a taxonomie one, e.g., Wilcox and Martin ( 1936)- Wilcox (1966), Martin (1975), Lehr 

1984a). Wood (198 1) gave a summary of the morphology, biology and classification of the North 

Amencan fauna. Oldroyd ( l!UOb, 1974) and Londt (e-g. 1985, 1994) have treated parts of the Afiotropical 

fauna. Lavigne ( 1999) and Lavigne et al. ( 1978) have produced bibliographies for asilid Iiterature 

subsequent to Hull's (1962) review and Geller-Grimm (Frankfiirt, Gennany) has compiled a comprehensive 

bibliography on the intemet at <h~://www.geller-grirnm.de. 

1.2 introduction to Lasiopogon 

Members of the robber fly genus Lasiopogon iive around the temperate regions of the Nortfiern 

Hemisphere kom Britain to Far-eastern Russia, fiom Alaska to New England (Fig. 43). Lasiopogon is 

perhaps the most northerly ranging genus of the Asilidae; species reach the Arctic Ocean in North America 

and the lower reaches of the great Siberian rivers. Its diversity is greatest in the Cordillera of western North 

Arnerica and in Europe, although it may also be diverse in centrai Asia, especially China, where its uue 

stanis is unclear. This study fin& that Lasiopogon comprises 69 descnbed, and at least 49 undescribed, 

species. 

The flies an smail to medium-sized, raîher sctosc asilids averaging 8 to IOrnrn long (Fig. l), usually 

brown or black with varying amounts of grey or brown tomcntum colouring the body. In some species the 

genitalia and parts of the legs are femginous. Thc facial tuberde and mystax are prominent. The adults 



perch on the ground or on logs and rocks (less ûquently on low vcgetation) and are opporiunistic 

predators of small insects, cspecially Diptera. The l m  also are predaton and live in saady soil, 

especially dong sea kaches and streambeds, but also in subaipine meadows, dry forcsrs, grasslands and 

heaths. Except for taxonomie work or rnentious in faunistic studies, little has beea written about 

Lasiopogon. The exceptions are the ecological and behavioural discussions by Lehr (1984b) and Lavigne 

(1972) and Lavigne and HoIland (1969) and a paper on cytology (Metz and Nonidez 1923). 

OIdenberg ( 1924) wryly noted: "Zu den Sorgenkindern unter den Asiliden gehorte l a q e  Zeit die 

Gattung Lasiopogon" [The genus Lasiopogon has long belonged to the problern children of the Asilidae]. 

At first glance, species of the genus are similar morphologically, and some of the earlier attempts to record 

species and theu ranges raulted in problems that more detailed work bas since failed to eliminate. The 

identity of many species of Lusiopogon, especially in Europe, has long been obscured by confused 

ta,,onorny, erroneous identification keys, and incorrect identifications in collections. For exarnple, the 

species limits of Lasiopogon montanus Schiner, the most widespread montane Lasiopogon species of 

Europe, and its closest relatives have been misundentood ever since 1862 when L. montanus was named 

(Shiner 1862). Most of this confusion was the result of a vague understanding of species limits, inadequate 

descriptions, and inattention to the original material. As a result, the validilty of L. bellardii J a e ~ i c k e  has 

been unrecognized for decades (Cannings 1996). The same conhsion has perpetuated the mistake that L. 

pilosellus Loew and L. rnacqriarti (Perris) are rnernbers of the Alpine fauna (Weinberg and Bichli 1995) 

even though the former is known only from Turkey and the latter tiom southwestern France. 

Dissected male genitalia offer stable and unequivocal characters for setting species limits in 

Lasiopogon. This is especially hetpîül, because many of the characters traditionally used in Lasiopogon 

descriptions, such as coIour and chaetotaxy, are variable and taxonomically unreliable. However, no 

species were originally described ushg characters fiom dissected genitalia and the systematics of the genus 

has, not surprisingly, suffered. The relationships of Lasiopogon to other genera have never been adequately 

dcfined and no phylogenetic analysis has ever been published for the p u s .  

The fiawed taxonomy, the weaith of undescribed species, and the fact that no study has ever dedt 

with the Paiacartic and Nearctic faunas as a whole indicate that a comprehcnsive gcneric revision of 



Latiopogon is overdue. This widespread and speciose genus also offers excellent opportunities for 

biogeographic analysis. 

1.3 Taxonomic History 

Loew ( 1  847) divided the genus Dasypogon Meigen into many groups. He proposed the name 

Lasiopogon as a group (subgenus) name for Dcqpogon cinetus (Fabricius), the comrnon species of 

northem Europe, and D. piIoseIIus and D. tarsafis. both of which he descnbed 60m Turkey. He also 

synonomized D. hirteilus Fallén and D. cinctelh Meigen with D. cincm, and tried to address the 

confüsing taitonomy that already plagued the group at that early date (See Section 4.1.2.) 

The last of the Lasiopogon species to be placed originally in Dusypogon. D. macquoni. was named by 

Perris ( 1552). By 1862 Schiner had named Lasiopogon montanus and in L 867 Jaennicke described L. 

beliardii; Lmiopogon was now being used as a Full generic name. Loew hirnself published descriptions of 

the fmt Nonh Amencan species -- L. bivittatus ( 1866). L. tetragramrnus ( 1 874). and L. opacuius ( 1 874) - 

but by the latter date he changed the name to Daulopogon because he had leamed that Lasiopogon was in 

use for a genus of plants in the Asteraceae. Osten Sacken described Daulopogon arenicola (1 877) and 

adopted the new generic n m e  in his catalogue (1878). This name change was unwarranted, however, and 

Williston restored Lasiopogon in his influential manual on North American Diptera ( 1896). Johnson (1 900) 

was lut  to use the name Duuiopogon when he named D. terricoia. Back (1909) assembled the type 

matenal of these five known Nearctic species (he mentioned. but did not include. ihe recently described L. 

quadriviitatus (Jones 1907)) and summarized the fauna with a key and descriptions. 

By the time Bezzi ( 192 1) descnbed eight species and revised the genus in Eurasia, there were 16 

known spccies in the Old World. Bezzi was the frst to try to make sense of the relationships among the 

Eurasian fauna. He divided the species into three loosely characterized groups: a montane (Alpinel 

Apennine) group with Iarge, robust and setose species; a second type represented by L. cinctus fiom 

lowland northem and central Europe; and a third group of smaller. more deiicate species, much Iess setosc, 

with the abdomen largely pollinose. This last-mentioned group he considered more or Iess Mediterranean in 

distribution. Beni aiso keyed the six known Nearctic species based on descriptions in the litcranire. This is 

the only publication in which species fiom both the New and Old worlds are discussed, even if only brïefly. 



Iri bis major treatmcnt of the Asilidae in Die Fliegen der palaearktbchen Region, Engel (1 930) 

described L. bezzii and included the three species (L. intemedius, L. lichtwurdti, aad L. nanu) named by 

Oldenberg (1924) in his insightfid contribution to the shidy of the genw. Engel's a e a w n t  today is badly 

dated, but r emah  the latest synthesis of the European Lariopogon fauna. Timon-David (1950) described L. 

fourcarensis from the Pyrénées, the sole new European species to be recognized between 1930 and 

Hradsky's initial work in the 1960s. 

Lindner ( 1966) tried to clari@ the relationships arnong the species Bezzi described from the Alps. 

However, because he did not dissect male genitalia he was unable to recognize the species accurately; in 

fact, he made maners worse by synonomizing several valid narnes. In 1966, Casteliani and Crivaro added 

new records to the fiteranue on European Lasiopogon species. Unhrtunately, their paper was oddly 

formatted, indenting some species accounts under others (L. cincrus, L. immacularus, and L. monrunus), 

leading Lehr ( 1988) to beIieve many species had been synonomized therein. Because of this 

misunderstanding, Lehr's (1988) marnent of Lasiopogon in the Caralogue of Puluearctic Diprera 

synonornized a number of valid species. 

Hradsky and Moucha (1964) and Hradsky (1982) described L. sofieri and L. peusi from Bulgaria and 

Greece, respectiveIy. Hradsky ( 198 1)  named both the lapanese species (L. ukaishii and L. rokuroi) and L. 

eichingeri, the only known Chinese species at the time, whiie Richter (1962, 1977) described L. averianae 

fiom the Caucasus and L. tuvensis fiom the Albi. Lehr (1984a) recorded seven new Eurasian species, 

ranging From M i n e  and Uzbekistari to Prirnorskiy Kray on the Pacific Ocean. He also added some 

insights, especially ecological ones, into the phylogeny of various genera of die S tichopogonini (Lehr 

1984b). Lehr's work brought the total of valid Palaearctic species to 34; this was reduced to 33 when 

Cannings ( 1997) synonomized L. sibiricus with L. hinei (see beIow). Kovor and Hradsky ( 1996) have 

recognized six more species From Europe, but the descriptions are still in manuscript. 

In the New World, afier Back's 1909 summay of the genus, taxonomists in the western United States 

began collecting asiIids in earnest, taking up where Osten Sacken left off. Cole (19 16) named L. drabicola 

and the widespread t. cinereus. Mtlander (1923) added scven new western species to the fauna and keyed 

the 15 known Amcrican spccies. Cole (1924) described L. littoris, bringing the total of Nearctic species to 

16 by the late 1 WOs, the same total h t  was h o w u  in the Palaearctic at that time. in 1934 Curran split 



Aiexiopogon firom Lasiopogon to hold the aberrant L. tenicola (Johnson), with its unusual coloration and 

lack of dorsocentrai and scutellar brides, 

The most significant single publication on h i o p o g o n  was the revision of the North American 

species by Cole and Wilcox (1 938). The authors exarnined most of the specimens in American collections 

at the cime, and described 2 1 new species koai localities as far apart as Alaska and New England, New 

Mexico and Georgia. Like Melander (1923), they stressed the importance of the form of the epandrium in 

defining species, but still did not investigate the detailed morphology of the male and female genitalia that 

is reveded by dissection, and so failed to recognize some vdid species. In his 1923 key, Melander had 

inciuded a species, Lasiopogon arizonensis Schaeffer (19 16), that Cole and Wilcox ( 1938) noted as 

belonging in Cophura Osten Sacken. Pritchard ( 1943) confmed the pIacement of the species in Cophura. 

Since Cole and Wilcox (1938), only two other species, L. prima (Adisoemarto 1967) and L. polensis 

(Lavigne 1969) have been named in North America, bringing the number of species (including L. temcofa) 

to 39 at the beginning of the present study. My study reduces this total of valid names to 36 but adds new 

ones. Cannings (1997) discussed four species having Beringian affinities and synonomized L. sibiricus 

Lehr with L. hinei Cole & Wilcox, recognizing L. hinei as having populations in both the the Palaearctic 

and Nearctic. 

The higher classification of the Asilidae is in flux; it suffers Erom a S ~ ~ O U S  lack of phylogenetic 

analysis (Yeates 1994) and there is no satisfactory cladogram at the subfamily and tribal levels. 

Phylogenies for tribes have been proposed in only a few studies (e.g., Adisoemarto & Wood 1975, Fisher 

1986). Papavero ( 1973a) outlined the history of robber fly classifications. Macquart ( 1 838). using wing 

venation and antennal structure, fmt divided the Asilidae into Dasypogonites, Laphrites, and Asilites, 

correspondhg to the three subfamilies, Dasypogoninae, Laphriinae and Asilinae, that were subsequently 

maintained by most 1 9th century workers. The Das ypogoninae was c haracterized b y an open marginal cell 

(cell r 1). Leproguster and its relatives were soon separated into a fourth subfamily, the ieptogastrinae and, 

later, Martin ( 1968) raised it to a farnily, a change that was rehted by Oldroyd ( 1969)- 

Problems in this simplified, four-farnily classification of the Asilidae were tife, not the least of which 

was that the Dasypogonùiae were clcarly a residual p1tsiomorph.i~ group that included a wide diversity of 

genera. Lasiopogon, in this classification, belongs to the Dasypogoninae (Hull 1962, Martin and Wilcox 



L965, Wood 198 1) and has traditionally been placed in the Tribe Stichopogooini. Hardy (1930) erectcd thiD 

tribe to include dasypogonine species with acanthophoritcs in the fernale terminalia Hardy and later Karl 

(1959) reduced the number of subfamilics to two: the Dasypogonime and the Asilinae. 

Kart, in a pioneering cladistic work largely dealing with the male genitalia, included the Leptogastrini 

in the Asilinae because of the apomorphic one-segmented maxilliary palp and linked the Laphriini and 

relatives with the Dasypogonini, Damalini and others in an enlarged Dasypogoninae. He placed 

Lasiopogon and the Stichopogonini in this latter group but gave them separate lineages. Hull (1962), less 

thoughtfully, restncted the tribe to species characterized by a dorsally divergent fions, but this included 

Willistonina Back, a m o n  that clearly belonged ekewhere with Cvrtopogon, Stenopogon and others. 

Later authors have attempted various modifications to the classification. Papavero (1973a) placed the 

Stichopogonini in a new SubfamiIy Stenopogoninae based on Hull's ( 1962) Tribe Stenopogonini. ïhis 

detail was followed by Lehr (1988) in the Catalogue ofPalaearctic Diprera. Artigas and Papavero (1990) 

raised the tribe to subfamily rank in the Stichopogoninae; Fisher and Wilcox (1997) adopted this 

classification in their catalogue of the robber flies of the Nearctic Region. 

Ten genera of Stichopogoninae are presently recognized by various authors (Lehr 1988, Artigas and 

Papavero 1990): Afghanopogon Hradsky (Afghanistan), Argvropogon Artigas and Papavero (Argentins), 

CIinopogon Bezzi (Afnca, Austraiia, Fiji, Indonesia), Eremodromus Zirnin (Central Asia, Middle East, 

Egypt, Sudan), Lasiopogon Loew (widespread in North America and Eurasia), Lissoteles Beni  (Mexico 

south to Peru on Pacific Coast, except for one species on the Atlantic Coast of Central h e r i c a ) ;  Rhadinus 

Loew (Central Asia, Middle East, North Ahca, Sudan. South Yemen), Stuckelberginia Lehr (Central 

Asia), Stichopogon Loew (worldwide), Townsendia Williston (United States south to South America). 

Psilinus WuIp was incIuded in the subfamily by Oldroyd (1974) and Lehr (1988) but Londt (1993) 

assigned it to Rhabdogaster Loew and confmed that it belongs in the S tenopogoninae. 

Lasiopogon, although long classified with the above genera, shows significant differences in the form 

of the facial tubercle and mystax, the form and densiîy of setae, and especially in the structure of the male 

genital ia, 



1.4 Purpose and Scope of Study 

No snidy has ever examined Lasiopogon as an e n t h  genus. No intrageneric relatiomhips have been 

proposed. Initially, the objective of my work was to nvise the worid fauna and subject it to a phylogenetic 

and biogeographic analysis. Basic to tbis was the description of new species, the redescription of existing 

ones saessing genitalic characters, the creation of workable identification keys, and the documentation of 

detailed species dismbutions. At the outset, treatrnents of the Asilidae in the most recent Nearctic (Martin 

and WiIcox 1965) and Palaearctic (Lehr 1988) catalogues Iisted 37 and 14 species respectively, for a total 

of 5 1. Afier large amounts of material had been assembled, however, I detennined that Lasiopogon 

contained 73 valid species names; this was reduced tu 69 after detailed study. Further examination of the 

material uncovered 43 undescnbed species (not including six proposed but not yet published by Kovb and 

Hradsky (1996)), and it is clear that more species await discovery, especially in central Asia. Appendix 1 

contains a preliminary checkiist of the species. 

A comprehensive phylogenetic revision of the whoIe genus in the time available was not practicable. 

Although 1 examined and identified al1 the material assembled, and documented many ncw species, oniy a 

fraction of the species was analyzed in detail. My study includes a dadistic overview of some defined 

species groups and a detailed taxonomie and phylogenetic analysis of the 29 species in the monophyletic 

opacuius section, comprising about 25 per cent of Lasiopogon species and largely Nearctic in distribution. 

The main apomorphy characteristic of the opacuius section is a short, tmncate phallus apex ringed by a 

carina. The larger monophyletic group containing the opaculus section and the bivirtarus group is 

characterized by several apomorphies: an apically flattened, latetally expanded, non-petiolate gonostyius; 

non-attenuate spines on the subepandrial sclerite; and heavily sclerotized, media1 gonocoxite lobes directed 

dorsally, supporting the gonostyli. 

1 present an hypothesis concerning the phylogeny of rhe opaculus section, along with an o v e ~ e w  of 

the whole genus. I use the evolutionary relationships thus developed to explain the present biogeographic 

patterns and possible origins of the species discussed. The most denved clades of the opaculus section are 

Asiatic, and the biogeograp hic anaiysis includes discussion of links bctwetn the Nearc tic and Palaearctic 

Lasiopogon faunas throughout the Tertiary and Quatcmary. In addition, 1 examine the place of Lasiopogon 

among its close relatives. My study acccpts, with reservations, the sranis of the Stichopogoninae (Artigas 



and Papavem 1990) as prcsently conceivcd; and 1 o u t h e  an hyporhcsis of the phylogcny of the gcnera 

Eight of the ten genera that 1 place in the subfarnily bave been txamined; matcrial of Afghanoopoon and 

Srackeiberginia has no t b e n  studied. 

2. MATERlALS AND METHODS 

2.1 Sources of Matetial 

This study is based on the examinaiion of approximately 18,000 specimens of Lasiopogon and other 

asilids borrowed, with the help of the curators and collections managers listed in parentheses, fiom the 85 

institutions or individuals listed below. Collection codens are used in the text to indicate the location of 

type materia1 and other specimens; they are based, with some additions, on those assigned to the insect 

collections of the world by Amen, Samuelson and Nishida (1993). 

AGSC 

AMNH 

ANSP 

BCPM 

BMNH 

BPBM 

BYUC 

CAES 

CASC 

CDAE 

CNCI 

CRNC 

AG. Scarbrough Collection [private], BaItimore, Maryland, USA 

American Museum of Naturai History, New York, New York, USA (D. Grimaldi) 

Academy of Naturai Sciences of PhiIadelphia, PhiIadelphia, Pennsylvania, USA (J. Gelhaus, 

D. Azurna) 

Royal British Columbia Museum. Victoria, British Columbia, Canada (R.A. Cannings, J.A. 

Cosgrove) 

N a m l  History Museum, London, United Kingdom (J. Chainey) 

Entomology, Bernice P. Bishop Museum, Honolulu, Hawaii, USA (N.L. Evenhuis) 

Monte L. Bean Life Science Museum, Brigham Young University, Provo, Utah, USA (R. 

Baumann) 

Connecticut Agricultural Experirnent Station, New Haven, Connecticut, USA (C.T. Maier) 

Department of Entomology, California Academy of Sciences, San Francisco, California, USA 

(P.H.Amud, Jr., N.D. Penny, K. Ribardo). 

Califomia Department of Food and Agriculture, Sacramento, Califomia, USA (E.M. Fisher). 

Canadian National Collection of Insccts, Agiculture Canada, Ottawa, Ontario, Canada (J.M. 

Cumming, D.M. Wood). 

R. Nelson Collection Cprivate], Provo, Utah, U.S.A. 



CSUC 

EDNC 

EDUM 

EMFC 

ENAM 

EMEC 

EMUS 

ESUW 

ETHZ 

m 

FSCA 

FGGC 

HLDH 

Department of Entomology, Colorado State University, Fort Collins, Colorado, USA (B.C. 

KondratiefE) 

Department of Entomo logy, Clemson University, C lemson, South CaroIina, USA (B. 

Robinson, K.M. Hoffinan) 

Department of Entomology, Cornstock Hail, Corne11 University, Ithaca, New York, USA 

(J.K. Liebherr, E.R. Hoebeke) 

Department of Environmental Biology, University of Guelph GueIph, Ontario, Canada (S.A. 

Marshall) 

Deutsches Entomologisches Institut, Eberswalde-Fonow, Germany (F. Memel) 

Department of Entomology, College of Life Sciences and Agriculture, University of New 

Hampshire, Durham, New Hampshire, USA (D.S. Chandler) 

North Carolina Department of Agriculture, Raleigh. North Carolina, USA (KR. ~ s u o m )  

J.B. Wallis Museum, Department of Entomology, University of Manitoba, Winnipeg, 

Manitoba, Canada (R.E. Roughley) 

E.M. Fisher Collection [private], Sacramento, Califomia, USA 

EcoIe Nationale Superieure Agronomique de Montpellier, Montpellier, France (F. Leclant) 

Essig Museum of Entomology, Department of Entornology, University of California, 

Berkeley, Califomia, USA (J.A. Chemsak) 

Entomology Museum, Utah State University, Logan, Utah, USA (W.j.Hanson). 

Department of Plant, Soi1 and lnsect Sciences, University of Wyoming, Laramie, Wyoming, 

USA (RJ. Lavigne) 

Eidgenossisc he Technisc he Hoc hsc hule ZSrich, Zùrich, S witzerland (B. Men) 

Field Museum of Natural History, Chicago, Illinois, USA (A.F. Newton, P.P. Parillo) 

Florida State Collection of Arthropods, Florida Department of Agriculture, Gainesville, 

Ftorida, USA (G. Steck) 

F. Geller-Grimm Collection [private], F m k h t ,  Germany 

Hessisches Landesmuseum, Darmstadt, Germany (W. Schneider) 



IBPV 

MHS 

IZAS 

KSUC 

LEMQ 

LGBC 

M C W  

MCZC 

MDBC 

M m  

MHRC 

MNHN 

MSNM 

MSUC 

MTEC 

MZLU 

MZUF 

NHMW 

Entomology Department, h t i n i i e  of Biology and Ptdology, Russian Acadcmy of Sciences, 

Vladivostok, Russia (P. Lehr, A. Lelcj) 

Department of Entomology, Illinois Nahual History Survey, Champaign, Illinois, USA @.W. 

Webb; K.R. Methven) 

Institute of Zoology, Academia Sinica, Beijing, Cina (Y. Shi) 

Department of Entomology, Kansas State University, Manhattan, Kansas, USA (H.D. 

Bloc ker) 

Entomological Laboratory, Kagoshima University, Kagoshima, Japan (A. Nagatomi, D. 

Yang) 

Los Angeles County Museum of N a m l  History, Los Angeles, California, USA (B.V. 

Brown) 

Lyman Entomological Museum, McGilI University, Ste.-Anne-de-Bellevue, Quebec, Canada 

(T. Wlieeler, C.-C. Hsiung) 

L.G. Bezark Collection [private], Sacramento, California, USA 

Museo Civico di S toria Naturale, Venice, Italy (L. Munari) 

Department of Entomology, Museum of Comparative Zoology, Harvard University, 

Cambridge, Massachusens, USA (P. Perkuis, M.S. Kelley, C.T. Graham) 

M.D. Baker Collection [private], Ames, Iowa, USA 

Musée d'Histoire Naturelle, Neuchatel, Switzerland (S.-P. Haenni) 

M. Hradsky Collection [private], Zasmuky, Czech Republic 

Entomologie, Muséum NationaI D'Histoire Naturelle, Paris, France (L. Tsacas). 

Museo Civico di Stona Natu.de, Milano, Italy (C. Leonardi) 

Department of Entomology, Michigan State University, East Lansing, Michigan, USA (F.W. 

S tehr) 

Department of Entomology, Montana State University, Bozeman, Montana, USA (M.A. Ine) 

Universitets Zoologiska Institut, Lund University, Lund, Swcdcn (R. Daniekson) 

Museo Zoologico "La Specolan, Florence, Italy (L. Bartolozzi) 

Nanirhistorisches Museum, Vienna, Austria (R. Contreras-Lichteabctg) 



NHRS 

NMBA 

NMBS 

NMCC 

NYSM 

ODAC 

OSUC 

osuo 

QMOR 

ROME 

RMNH 

RUIC 

SEMC 

SMFD 

S M N H  

SMNS 

SMTD 

TAMU 

T A U  

UAIC 

Naturhistoriska Riksmuseet, Stockholm, S wcden (B. Vikiund) 

Naturhistorische Museum des St ih  Admont, Admont, Austria (B. Hubl, E. Krasser, J. 

Goetze) 

Naturhistonsches Museum, Bern, SwitzerIand (E. Obrccht) 

Naturmuseum Chur, Chur, Switzerland (via G. Baechli) 

New York State Museum, Albany, New York, USA (J.K. Barnes) 

Oregon Deparunent of Agriculture, Salem, Oregon, USA (R. Westcott) 

Department of Entomology, Ohio State University, Columbus, Ohio, USA (C.A. Triplehom) 

Department of Entomology, Oregon State University, Corvallis, Oregon, USA (A. Brower, J. 

Lattin, G. Brenner) 

Collection entomoIogique Ouellet-Robert, University of Montreal, Montreal, Quebec, Canada 

(P. P. Harper, M. Coulledon) 

Royai Ontario Museum, Toronto, Ontario, Canada (D.C. Darling) 

Nationaal Naniurhistorische Museum, Leiden, Netherlands (i. van Tol) 

Department of Entornology and Economic Zoology, Rutgers State University, New 

Brunswick, New Jersey, USA (M.M. May) 

Snow Museum of Entomology, Department of Entomology, University of Kansas, Lawrence, 

Kansas, USA (R.W. Brooks) 

Spencer Entomoiogical Museum, Department of ZooIogy, University of British Columbia, 

Vancouver, British Columbia, Canada (G.G.E. Scudder, K. Needham) 

Forschungsinstitut Senckenberg, Fmkfûrt, Germany (W. Tobias) 

Royai Saskatchewan Museum, Regina, Saskatchewan, Canada, (K. Loney, R. Hooper) 

Siaatliches Museum iÙr Naturkunde, Stuttgart, Gennany (H.-P. Tschorsnig) 

Staatliches Museum für Tierkundt, Dresden, Germany (U. Kailweit) 

Department of Entomology, Texas A & M University, College Station, Texas, USA (J. 

Oswald, E.G. RiIcy). 

Department of Zoology, University of Tel Aviv, Tel Aviv, Isracl (A. Freidberg) 

Department of Entomology, University of Arizona, Tucson, Arizona, USA (D.R Maddison) 



UASM 

UCDC 

UCRC 

UGCA 

UMHF 

UMMZ 

UNSM 

USNM 

USUC 

WSUC 

ZISP 

ZMAN 

ZMHB 

ZMPA 

ZSMC 

Strickiand Entornologkai Mwum, Department of Entomology, University of Albma, 

Edmonton, Alberta, Canada (G. Ball, D.Shpeley) 

Department of Entomology, University of California, Davis, California, USA (RO. Schuster) 

Department of Entorno logy, University of California, Riverside, California, USA (S.I. 

Frommer) 

Department of Entornology, University of Georgia, Athens, Georgia, USA (C.L. Smith) 

Universitetets Zoologiska Museum, Helsinki, Finland (P. Vilkmaa) 

Museum of Zoology, University of Michigan, Ann Arbor, Michigan, USA (B.M. OConnor, 

M. O'Brien) 

University of Nebraska State Museum, Lincoln, Nebraska (B.C. Ratcliffe, W.E. Hall). 

United States National Museum of Naniral History, Srnithsonian Institution, Washington DC, 

USA (F.C. Thompson, G.F. Hevel) 

Departrnent of Biology, Utah State University, Logan, Utah, USA (W.J. Hanson) 

James Entomological Museum, Department of Entomology, Washington State University, 

Pullman, Washington, USA (R.S. Zac k) 

Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia (V. Richter) 

Zoologische Museum, Universiteit van Amsterdam, Amsterdam, Netherlands (B. Bnigge) 

Museum Gr Naturkunde der Humboldt-Universitiit ni Berlin, Berlin, Germany (H. 

Schumann) 

Institute of Zoology, Polish Academy of Sciences, Warsaw, Poland (P. Trojan) 

Zoologisches Staatsammlung, Munich, Germany (W. Schacht) 



2.2 Specimen Preparation 

2.2.1 Preparation of Fresh Material (Mounting) 

Specimens eollected in the field w m  Lilled in vials containing ethyl acetate himes and p q d  for 

m g  within 12 hours of capture. Specimens were pinned through the right side of the scutum with a 00 

insect pin, then pinned into a Schmitt box for drymg at room temperature. During rnounting, the specimcns 

were arranged to reveal critical characters: the wings were spread at about 45' to show the dorsum of the 

abdomen, the abdomen was propped so that the terminalia (in lateral view) were in a line with the head and 

thorax, and the legs were drawn down so as not to obscure the thoracic pleura. 

2.2.2 Preparation of Cenitalia (Maceration and Dissection) 

Terminalia were clipped off the abdomen with rnieroscissors. In males the cut was made at the base 

of segment 7, in femdes at the base of segment 6 (the spennathecae extend well back into the abdomen). 

Male genitalia were placed in a via1 of 10% KOK and allowed to soak for twelve hows. i l u s  

treatment resulted in a specimen exceHent for dissection. Altematively, the via1 containing the KOH and 

genitalia can be heated in a beaker of water on a hotplate for ten minutes, but this method is somewhat 

more damaging to the membranes and does not produce so consistent a result as the cold soaking treatment. 

The specimens were removed from the vials and washed in glacial acetic acid and then distilled water ( 1  5 

minutes in each solution). They were then placed in a deep well slide containing glycerin and dissected 

under a dissecting microscope (Wild M8). 

Dissection of the male genitalia consisted of three steps. First, using fine dissecting probes made 

fiom insect pins, the genital capsuk was separated fiom the undifferentiated abdominal segments by 

cutting the intersegmental membrane between segment 8 and the hypandrium and epandrium. The genital 

capsule was then split into dorsal and ventral halves by severing the laterd connections between the 

hypandrium and epandrium and by cutting the subeparidrial membrane at its base. The final task was to 

remove the phailus complex fkom its anchors in the bowl formed by the fused hypandrîum/gonocoxae) by 

severing the lateral connections of the parameral sheath with the gonocoxal apodemes. The resulting four 

pieces could then be examined fiom ail angles: 1) tergite and stcmitc 8, hdden fiom Mew in the 

undissected insect; 2) the epandriwxdproctiger complex with its ventral subepanciriai sclerite; 3) the ftsed 



hypan&ium/gonocoxitc complex without the obscuring phallus, and with the important gonostyli; 4) the 

phalIus complex. 

The male Lusiopogon gtnital capsule is rather heavily sclerotized and these dissections arc 

colasiderably more difficult if the KOH treatment is replaced by the more gentle lactic acid one (Sinclair et 

of. 1994). 

Fernale genitalia were macerated in a similar fashion to those of the males, although they were left 

in the KOH for 18 hours instead of the usual 12. This is countenntuitive, because the spermathecae, with 

their significant characters, are extremely delicate and potentially easily damaged by excess maceration. 

However, the destmction of surrounding tissues tangled among the spermathecal tubes is more important to 

a successhl dissection than any additional weakening of the spermathecae that might occur. Acnially, the 

spermathecae stand up well to the additional maccration. 'The lateral abdominal membranes were cut to the 

apex of segment 8 and the genitalia placed in Evan's Blue (0.5%) srain for five minutes. This lightly colours 

the frne, transparent spermathecae, making them visible among the üacheae and olher material. The 

tergites, back to tergite 8, were then removed, exposing the hrca (stemite 9) and the spermathecal ducts. 

The remaining body contents, such as the tracheae, were separated from the integument and the were 

spermathecae disentangled. Care was taken not to tear the long, delicate ducts, although this is dificult. 

The furca was separated fiom stemite 8 and was mounted, together with the attached spermathecae, in 

~Iycerin on a microscope dide. 

2.2.3 Preparation of Wings and Antennae 

Wings and antennae were removed fiom the body, soaked in hot KOH for one minute and 

temporarily mounied in glycerin on microscope slidcs. 

2.2.4 Storage 

The dissected matcriai was stored in glycerin in microvials pinned below the specimcn kom which 

the materid came. 



2 3  Measurements and Drawings 

23.1 Melrsuremenb 

Most measwrnents were made through a Wild M8 stcreoscopic dissecting microscope; the 

maximum rnagnification used was 100X. Most of the measurements of components of the genitalia were 

obtained with a Leitz Laborlux S compound microscope and a micrometer slide with a minimum scale 

interval of 0.0 1 mm. The maximum magnification used was 250X. 

Measurements listed below are given in each species description. These measurements (range and 

mean) are based, where possible, on a sample of 10 specimens (5 males, 5 females). 

Intraspecific body size can be extremeiy variable in the Asilidae, and is presumably dependent on 

natural genetic variation among individds and Iarval nutrition. Body length may Vary depending on the 

variable amount of abdominal expansion at the t h e  of drying. 1 attempted to include the complete range of 

size show by the specimens examined when selecting specimens for measusement. In addition, sarnples 

were selected from as wide a geographical range as possible. Nevenheless, the measurements should be 

taken as a guide only; examination of longer series of specimens ofien results in values outside the ranges 

given. Several measurements are incorporated into ratios to compensate for differences correlated with 

body size. Measurements are expressed as follows: 

Body length: the linear distance fiom the anterior extremity of the face (gibbosity) to the posterior 

extremity of the abdomen (terminalia). When using the general tenns "small", "medium-sized" and "large" 

to refer to the size of a specimen, 1 define smdl as less than 6mm long, medium-sized as 6-12mm long and 

large as over 12- long. 

Head (Figs. 2-6) 

Head width (HW): in anterior view, the greatest distance between lateral margins of the eyes (Fig. 2). 

Face width (FW): distance between eyes at level of antennae (least width) (Fig. 2). 

Vertex width 0: in dorsal view, the distance between eyes dong a Iine touching the anterior margins 

of the posterior ocelli (Fig. 4). The ratio FWNW is a measure of the dorsal divergence of the eyes. 

Vertex depth (VD): in anterior view, the distance bctwecn lowest point of vertex and dorsal margin of eye 

(Fig. 2), a measure of the depth of the interocular depression. 



Gibbosity height (CH): in lateral view, greatest distance behueen the anterior margin of the eye aad apex 

of gibbosity (Fig. 3). 

Gibbosity length (CL): in lateral view, distance between dorsal margin of gibbosity and ventmi rnargin of 

eye (Fig. 3). The ratio GWGL is a relative measure of the height of the gibbosity. 

Antenna (Fig. 5). 

Length flageiiomere 1 &FI): in lateral view, the distance fiom base of flagellornere to apex. 

Width flagellomere 1 (WF1): in lateral view, measmd at the greatest width; the ratio WF 1 L F  1 gives a 

rneasure of the elongation of the flagellornere. 

Length flageiiomere 2+3 (LF2+3): in lateral view, the distance frorn base of flageIlomere 2 to apex of 

flagellomere 3. The ratio LF2+3/LF 1 was catculated. 

Wing (Fig. 6) 

Position of r-m crossvein (Del): base of discal ce11 (forking of M I  and Ml) to r-m crossvein. 

Length of discal ceil (DC2): measured fiom base of the cell (see DC 1 above) to centre of the junction 

between the m-rn crossvein and MZ. The ratio DC ltDC2 is discal ce11 index (DCI). 

23.2 Dtawings 

The drawings are mostly semi-diagrammatic representations of structures. They are not necessarily 

intended to depict al1 the morphological detail present, but rather to illustrate important features of the 

object in question. For example, setae of the hypandrium and gonocoxites are ornitted in illustrations of 

those structures. Notes on the illustrations of particular structures are given in the discussion of those 

structures in the section on Lasiopogon morphology. 

Drawings were made through a Wild M8 dissecting microscope and camera lucida or a Leitz 

Laborlu. S compound microscope equipped with a drawing tube, depending on the magnification required. 

Consistent orientation and stability of genitaiic components is essential during the measuring and 

drawing of these structures under the compound microscope; the dissected genitalia were temporarily 

tmbedded in glycerine gel. Glycerine is mixed with an equal amount of boiling water and enough 

powdered gelatine to congeai the liquid mixture. The rcsulting solid is storcd in a covcred petri dish. A 

srnail amount of the gel is scooped out and placed on a depression slide, then heated on a hotplate until 



fluid. The genitalic structure to be drawn ii placed in the liquid and, as the liquid solidifies, the structure is 

oriented in the desired position. It can then be microscopically examincd without it drifting or nvning in the 

field. Wings, antennae and spermathecae were mounted on flat slides in glycerin befoft being drawn, 

2.4 Presentation of Species Treatments 

2.4.1 Descriptive Format 

Species treatments (Section 4.3) are presented phylogenetically by species group. Each species 

treatment begins with a list of synonomies; for previously described species or subspecies, reference to the 

original publication of the valid name and each junior synonym is presented chronologically. 

The Diagnosis is a summary of critical identifjmg features. In the Description, species are 

described in a standard fashion based on the discussion of morphology (sec Section 3) and the 

measurements taken (see Section 2.3). Where significant variation in colour or setation occurs between 

males and females, a separate section for females is presented, e.g. under Thorax or Abdomen. A 

determination made with the keys should be confirmed first by cornparison with the diagnosis, then by 

using the description. 

Allotypes are not designated for new species but are included wherc designated by other authors. 

Data for pnmary types of both new and previously described species are cited in hll, under the heading 

Type Material, following the system described by O'Hara (1983). Labels are Iisted fiom the top 

downward, with data kom each label enclosed in quotation marks and the Iines of each label delimited by 

oblique slash marks. Data are recorded exactly as found on the labels, with additionai information, 

including my interpretations of data, given in square bracicets. If the genitalia have been dissected, this is 

indicated and the name of the person who did the dissection is indicated in square bnckets. The repository 

of the pnmary types is indicated. Label data for paralectotypes and paratypes other than altotypes are 

simply listed aiphabetically by location. Other specimens studied are Iisted in the sarne manner under 

Other Material Esamined, and their total number is given. Counuies are arranged alphabetically; 

localities are listed alphabetically by country (and provinces and States in North America). Al1 collection 

dates are presented in the order of day, month (srnail Roman numerals). and year. Repositones for al1 



opecimens are given in parentheses aAer thc collectofs narne. Distniutiod information is furthet depicted 

on range maps for the species. 

Monnation on the type Iocality is pmcnted under the heading Type Locaiity; the label &ta on the 

primary type listed vetbatim under Type Material are not always sufficient to chacterize the location. 

Where necessary, comments concerniog taxonomie history and synonomies are givcn under Taronomic 

Notes. The derivation of the specific epithet is documentcd under Etymology. A summas, of the species' 

range is presented under Distribution. Phylogenetic Relationships sumarizes sister species relations hips 

and membership in other rnonophytetic groups. Under the general heading Natural History is included 

information on habitat, seasonal occurrence, prey, and other biological notes. This is taken from label data, 

the literature, and my own observations. 

2.42 Validity of Species Descriptions 

The International Code of Zoological Nomenclature (1985) does not recognize the preparation of a 

thesis as a publication (ICZN, Artide 9) and thus, new specics names proposed in rhis thesis are neither 

valid nor availabIe (ICZN, Articles 1 1 & 13) until published in the primary literature. In the meantirne, 

these names are considered nomina nuda. Likewise, lectotype designations are not valid until published 

(ICZN, Article 74). 

New species names are treated as arbitrrvy combinations of Ieners and are indeclinable nouns as 

recornmended (ICRJ, appendix D, article 26). 

1 have not given narnes to those species recognized as new but not described in this study. Instead, 1 

have designated them with the first three letters of the species group to which they belong and a number, 

e.g., L. biv- 1 sp. nov. 

2.4.3 Species Croup Names 

In this study I have disthguished a number of monophyietic species groups in the genus 

Lasiopogon. In naming these groups, and those Iincages 1 have informally called clades, sections, and so 

on, 1 use the specific epithet of the fmt-narned species inchded in the group (e.g, the opaculus group) 



rather chan the species' binomial (e.g., the Lasiopogon opaculus group). The names of these limages arc 

descriptive only and should not be considend an incomct use of the species name (Wheeler 199 1). 

2.5 Species Concept for Laswpogon 

The delimitation of Lasiopogon species is based on the morphospecies concept. Consistent, 

defuiable gaps in morphological characters, especially in the male genitalia, represent the boundaries of 

species. At present adult morphology is the most comprehensive source of characters for convenient 

cornparison in these flies. 

1 examined the male genitalia (especially the epandrium, gonocoxite. phallus. and most particularly 

rhe gonostylus) of specimens fiom one location to ascertain uniformity of stmctwe. These structures were 

compared with those fiom specimens &om other localities. 1 assumed that groups of specimens with the 

same genitalic character states belonged to the same, widely disüibuted. repmductively continuous species. 

and that such sirnilarity represented genetic continuity. I inferred, therefore. that a group with distinctive 

genitalic structure is reproductively isolated f?om other groups. in the absence of evidence to the contrary 

( Askevold 199 1). Other morphological characten were then found that correlated with these genitalic 

characters and species identities were constructed. 

2.6 Phylogenetic Analysis 

The approach used here to reconstmct the phyiogenttic relationships of Lasiopogon follows the 

cladistic method originally proposed by Hennig (1965, 1966). Elaborations and refinements of this method 

have been discussed by many authors (cg., Maddison et al. 1984, Wiley t 98 1, Watrous and Wheeler 198 1, 

Wheeler 1986). 

Only morphological characters, mostly fkom the extemal and genitalia of both sexes, were used in 

rhe analyses. Character states were defmed for each character and infemd to be ancesmi @lesiomorphic) 

or derived (apomorphic) through outgroup analysis (Maâdison et al. 1984 and othen). Outgroups are any 

groups used in an analysis that arc not inciuded in the taxon under study (the ingroup). A nurnber of genera 

of Stenopogoniaar and Stichopogoninae were considend as outgroups in character assessment. 1 paid 

special attention to Bafhypogon (Stenopogoainae: Bathypogonini), whosc male genitaiic structure 



corresponds most closely to ~ u s u a i  gcniîaiia of Loriopogon. Monophyletic groups (Hennig 1966) wcrc 

then recognized on the bais of sharcd denved states (synapomorphies) arraaged into a succession of nested 

hierarchies, producing trees showing common ancestry (ctadograms). Groups of nlated taxa (clades) must 

be supported by synapomorphies; s h e d  ancestral chamcter states are uninfonnative. Aucapomorphies, 

those derived states unique to taxa terminal on branches of the cladograrn, are also uninfonnative in 

phylogeny and were not used in the three analyses. However, computer analysis does include these on the 

cladogram and they have been retained as usefiil in providing infonnation on distribution of character 

states. 

Characters were weighted using the system descnbed by Marshall (1985, 1987). Three categories of 

characters are weighted in order of their apparent value in elucidating relationships. Those coded (+++) are 

characters uniquely derived in the ingroup, thus providing strong support of monophyly. Characters coded 

(-) are apparently independentl y derived in the ingroup but occur in outgroup(s); they may provide strong 

evidence for monophyly, but because they are subject to homoplasy, rnisinterpretation of homologies may 

result. The category coded (+) inctudes characters widespread in both ingroup and outgroups; homoplasy is 

common. Character weights were not incorporated in the Hennig86 analyses, but reflect the confidence that 

1 have in the character's utility to defie robust clades. They are used in discussions concerning the strength 

certain characters provide in support of monophyletic groups. 

The phylogenetic reconstmction of Lasiopogon canied out here is based on three analyses: 1 -- 

genem of Stichopogoninae; 2 - Lasiopogon species groups; 3 - species of the opacufus section. The three 

c haracter matrices (Tables 1-3) were analyzed using Hennig86 (version 1.5) (Farris l988), a computrr 

program for analysis of phylogenetic relationships using parsimony. Hennig86 options "bb" and "ie" were 

used. The cladograms (Figs. 590-599) were produced using CLADOS (Version 1.2) (Nixon 1992) from 

Hennig86 output and were subsequentIy redrafied to improve readability. 



3. MORPBOLOGY OF LASIOPOCON AND STRUCTURES USED IN CLASSWICATION 

3.1 Ckneral. 

1 have followed McAipine (198 1 ), with few exceptions, for general terminology of dipteran 

rnorphology and Wood ( 199 1) and Sinclair et al. ( 1994) for additional clarification of male genitalia 

structure. This terminology is used in preference to that of the works on Asilidae by Hui1 (1962) and 

Theodor (1980). the revision of Nearctic Lasiopgon by Cole and Wilcox (1938), and the genitaiic 

terminology of the Asilidae proposed by Karl(1959). Tenns given in ths  section are used throughout the 

text and especially in the species descriptions and diagnoses. 

Where coIow is used in descriptions it refers to the condition in mature adults where possible. 

Tenerals or young specimens can be significantly paler than mature ones. However, considerable variation 

can occur in mature specimens either in the same population or, more commonly, in geographically distant 

parts of a species' range. When it was encountered, such variation is described briefly. Description of 

colour is not based on any standardized colour code and is kept as simple as possible. Where two colours 

are rnixed, the names are hyphenated with the dominant colour second (cg. gold-grey). Variation is oflen 

described by separating two colours by a forward slash, cg. b r o d I a c k ,  which indicates the colour varies 

fiorn brown to black. 

Ground colour is the colour of the cuticle, ofien obscured by tomentum, the microscopically 

superficial extensions of the cuticle that are usually calIed pollinosity in the Asilidae (Cole and Wilcox 

1938, Hull 1962) or pminosity (McAlpine 198 1). As Fisher (1977) notes, the term pollen implies a dust- 

like or granular nature, whereas under high magnification tomenturn appears as minute, recumbent, c w e d  

microtrichia. Areas without tomentum are usually shiny. 

Setation is well deveioped but variable. Because of its greater variability, chaetotaxy in the Asilidae 

has not been applied taxonomically as successfully as it has in the Cyclorrhapha. I have designated some 

groups of setae, especially on the head (e.g., frontal setae, orbital setae), that arc not usually separately 

discussed in asilid descriptions. Because of their variable numbers and position, these setae are not as 

precisely defined as those in many other, especially higher, taxa Setae include setulae (very short, stubble- 

like setae), hairs (delicate, flexible, sofl setae), brides (strong, stiff sctae), and spines (shon, very thick 

setae). 



Lasiopogon species are srna11 robber flies 5 to 12 mm long, compact but skndcr, with wings 

extending more or less to the apex of the abdomen (Fig. 1). 'The body is moderately setose, grey or brown 

tomentose. at least on head, thorax, and usually the abdomen. The abdomen usually has bands of grey or 

light brown tomentum on the apices of the tergites contrasting with darker tomentum (or glabrous, shining 

cuticle) basaily, but fiequentiy is completely covered in grey tomentum. The cuticle is black, dark brown, 

or sometimes, in pyt,  femginous, especially on the antennae, lateral angle of postpronotal lobe, apices of 

postenor abdominal segments, male and female terminalia, and legs. The colour of the setae, either white/ 

yellow or brownblack, is usefiil in species identification. This is especially true for setae on the mystax, 

scutum, katatergites, scutelturn, legs, and tergite 1. Fernales have fewer setae than do males, especially on 

scutum, legs and abdomen. 

3.2 Head (Figs. 7-9) 

In lateral view the face has a protubernt gibbosity, mther more ernphatic dorsally, and bearing a 

mysta.. of many long, oAen strong, setae. The gibbosity is usually rather abmptly reduced to the eye level 

just ventral to the antennril bases (Fig. 7). The head is covered with tomennim in sorne shade of silver, grey, 

gold, or brown. The eye is long, strongly convex anteriorly and receding anteroventrally. The anterior eye 

facets are onty slightly enlarged. The occiput is well developed, convex behind the eyes, more or less tlat 

posterioriy. Occipital setae mainly occur on the dorsal half of the head, are variable in nurnber and form, 

and are often bristle-like, short or long, straight or curved anteriorly and laterally. Hairs are nonnally white, 

long, fine and dense on the ventral half of the occiput, especiaHy adjacent to the eye niargin and in the 

genal and postgenal areas. The proboscis is usuafly directed obiiquely forward, in line with, or up to an 

angle of about 45' to the hind rnargin of the eye; the labium is basally expanded and apically obtuse and 

rounded (Fig. 71, bearing fine, paie, moderately long hairs ventrally. The palp is srnall, cylindrical, two- 

segrnented; the second segment bears a large apical pore and only a few bristles. 

In anterior view the face at the anttnnae is 0.30 to O. 15 times the width of the head, diverging 

strongly to the vertex (Fig. 8). The ffom is cxcavatcd with gently sloping sides; the vertex is saddle-shaped, 

the excavation variable, idiequently negligiblc. The relative widths of the facc and vertex, and Ihe depth of 

the vertex are sometimes usefiil in characterizing specics. The expansion of the vertex led workers (Hull 



1962) to place Lasiopogon in the Tnk Stichopogoniai (Hull 1962, Papavero 1973b, Lehr 1988) or 

Sub famil y S tichopogoninae (Artigas aMi Papavero 1990) dong with Stichopogon, Rhodinur, Tomendia, 

and others. The setae of the kens and vertex are variable, but convenien<ly separated into chree main pooups 

(Figs. 8-9): fiontal setae in a small patch postenor to each antema; orbitais in an elongate area adjacent to 

the eye rnargin, extending from the Ievet of the antennae posteriorly to the level of the lateral ocelli. where 

the seral field usually widens medially; ocellar setae usually consisting of 2 or 3 pain of long bristles and 

several pairs of weaker hairs on the prominent ocellar mbercIe. 

The antennae (Figs. 5 , 7 , 9 )  are attached just above the middle of the head, the scape and pedicel 

subequal in length, the former cylindncal, the latter globular. The first flagellomere (third antenml joint of 

Cole and Wilcox (1938)) is less than twice the combined length of scape and pedicel. It is flanened, but is 

not wider than the first two segments. The shape of this flagellomere varies fiom rectilinear to elongate 

oval. The second flagellomere (arista of Cole and Wilcox 1938)) is shorter than the h t ;  it is narrow and 

anenuate and bears a minute third flagellomere (apical spine of Hu11 (1962)), which is glabrous and nipple- 

Idce. In some specirnens the apex of the second flagellomere appears bifid because an apical projection 

extends parallei to the third flagellomere. AI1 segments but the third flagellomere are densely covered with 

shon (0.0 1-0.02 mm), curved, recurnbent setulae (tomentum). Scape and pedicel have numerous, rather 

strong setae; the fmt flagellomere is bare (except for tomentum), or sometimes with one or more, more or 

Iess appressed, bnstIes on the posterior edge. 

3.3 Thorax and Appendages 

The sclerites and setation of the thorax are illustrated in Figs. 10- 12. The prothorax is tomentose 

and, in addition, has fine, rnoderately long, white hair on most sclerites; the postpronotal lobe (humeral 

lobe) bears fine hair or, more rarely, bristles. n e  lateral angle of the postpronotal lobe is raised and 

glabrous, usually shining brown or femiginous. Behind this runs the narrow ridge of the paratergite. There 

is a fulfy sclerotized bridge linking the prosternum and proepisternum (see Hardy 1948). 

The scutum is modemtely arched, rnostly finely tomentose and usuaIly with contrastingly coloured, 

dark stripes of three sorts. Dorsocentrd stripes are usually present and are some shade of brown. 1 consider 

the narrow, paired stripes on the scutum rnidline to be the acrostichal stripes (median süipe of Cole and 



Wilcox (1938)); rbey are n o d l y  the same colour as the basal tomtnturn (grcy, brown-grey, gold-broum), 

but are somewhat darker. In some species the narrow area between these stripes is more or Iess the same 

colour as the dorsocentra! stripes, ptoducing a medial stripe. The presence, colour and pattern of these 

stripes is usehl in species identification. Large, often diffuse, intemediate spots (Fisher 1986) oficn mark 

the scutum Iaterally, anterior and posterior to the transverse suture. 

Setation is strikuigly variable, typicalIy blackhro wn or whitdyellow, or a mixture of both: 

dorsocentrals Vary 6om stroag brides to fine hairs, or may be absent; acrostichals may be present or 

absent, but are usuaily short and fine; short setae sometimes cover much of the rest of the scutum, at l e s t  

the presutural part (notai setae). The scutellum is flat. tomentose; apical scutellar setae and associated hairs 

are almost always present. 0 t h  groups of strong setae usuaily present on the scunirn in the postsutural 

area are the postalars and supra-alars (in my interpretation, the latter are restricted to the postsuniral area). 

Laterally in the presucunl area two groups of strong setae occur; because these setae do not fa11 clearly into 

the categories listed by McAlpine (198 l) ,  for convenience here I fotlow the terminology of Cole and 

WiIcox (1938). Those bristles adjacent to the suture are termed presururals; those more anterior (less 

fiequently present) are the posthumerals (Fig. 1 1 - 12). 

Laterally the rnesothomx is normally densely tomentose with little setation. The most prominent 

bristles are those of the katatergite (metapleuron), which form a distinct line. Finer, shoner hairs may be 

present among the bristles. Setae occur in only four other locations: in two patches on the posteriodorsal 

region of the ampisternum (mesopleuron), on the postenor part of the katepisternum (stemopleuron), and 

sometimes on the ancpimeron (pteropleuron). The hairs on the latter two sclerites are almost always fine 

and usually white. 

The posunetacoxal area is membranous. 

Legs 

The legs are usually moderately stout but the femora or tibiae are never swollen or strongly club- 

shaped. Setation is usually abundant but variable within and among species, and is usuaily more sparse in 

fernales. Tomentum on legs varies from heavy (e.g., L. Iiftoris, L. tipicola) to absent (L. -vukonen.sis) and 

becomes thinner fiom coxa to tarsus. Femora are usually coated with sparsc tomennim, often with the 

venter bare; tomennim on the tibiae and tarsi is kqucntly ltss evident. The trochanters are nonnally bare. 



In many specics a small, m w ,  nipple-like protuberance on the anterior margin of the huid coxa is 

present (Fig. 13). i refer to this structure as the coxal peg, afkr Ycates (1994). 

Coxal setac arc most prominent on the anterior facc of the procoxae, the anterior laterd angles of 

the mesocoxae, and the posterior lateral edges of the meso- and metacoxae. They can also occur on the 

posterior lateral margins of the procoxae, the ventral edges of the mesocoxae and the anterior v e n d  

rnargins of the metacoxae. The setae arc bristles or hairs. 

Setae on the femur take several forms. The basic vestiture is of hairs covering much of the surface, 

often short and more or less appressed in the less hirsute forms, longer and more prominent, especially on 

the lateral and ventral faces, in others. There are often straight hairs or weak bristles, usually pale but 

sometimes dark, arising vertically from the ventral suface. These are usuaily long, sometirnes up to twice 

as long as the femur width. Bristles, ranging from weak and long to strong and short, normally line the 

posterior dorsal face of the profemur and the antenor dorsal face of the rneso- and metafemora. In some 

species irregular ranks of brides replace the single line. The mesofemur bears the fewest bristles. Each 

fernur has a variable number of short bristles dorsally and laterally at the apex. 

Tibial hairs are variable. They are ofien short and rather depressed but these are often mixed, 

dominated or replaced by long hairs, especially laterally and ventrally. As in other asilids, there is a 

distinctive bmsh of short, dense hair on the apical haif or two-thirds of the ventral and anteroventral faces 

of the foretibia. A similar, shorter b w h  can occur at the apices of the meso- and metatibiae in some 

species. Tibial bristles fonn more or less regular rows: the foretibia has dorsai, posterolatera1 and one 

ventrolateral (posterior) rows; the mesotibia has these plus an anteriolateral and ventrolateral (anterior) 

row; the metatibia has an antcriolateral and a ventrolateral (anterior) row. The apex of each tibia typically 

bears a ring of rather iong, strong bristles. Tibial bnstles can be short or Lang, on the foretibia from two to 

five times longer than the tibia1 width. These bristles c m  be much shorter on the mesotibia. There is no 

terminal sigmoid or bent spine. 

Tard hairs arc short and more or less decumbent. Brisdes are apical, usually longer on the basal 

segments than on apical ones. 



The tard clam in Lariopogon are long with acute apices; tbcy an nddish b r o m  with bIack 

apices. Pulvilli are rectangular, about nKice to four Cimes as long as broad. Claws, empodium and pulvilli 

extend approximatel y the same distance Grom the apex of the fif# tarsomere. 

Wing (Fig. 14) 

The wing is about 0.25 to 0.33 as wide as long. Venation is a rather basic asilid pattern: RZ-3 ending 

in the costa, cell RZt3 widely open; Rq g e d y  arched basally, ending just anterior to wing apex; cells rs, ml, 

mr and cua, widely open, m3 narrowed at margin or sornetimes closed; cup closed at, or just before, wing 

margin; discal ce11 elongate, r-m crossvein at, or basal to, mid-point of cell. Wing usually rather clear, but 

microsetulae covering the wing membrane sometimes colour the wings pale brown or even darker. Some 

species have vague brown spotting at certain vein junctions. 

The haiter knob is either immaculate or marked. In some species the spot is black and definite (L. 

currani, L. firrnipennis, L. lichfivardtr') and always present and can be used confidently in species 

identifications. In a few, notably L. cincrur, the spot can be present or absent, definite or somewhat diffise, 

and therefore can be unrefiable in specific detenninations. However, despite these vagaries, its presence or 

absence c m  be especially usehl in separating othenvise very similar species, e.g. L. bellardii (usually 

absent) and L. montanus (usually present) (Cannings 1996). 

3.4 Abdomen 

Abdomen basa1ly about as wide as the scutum; slightly tapered and somewhat flattened 

dorsoventnlIy, especially in females. In both sexes, seven segments are visible anterior to the rnodified 

segments of the genitalia. Segment 8 in the male is hidden under segment 7; segment 9 makes up the bulk 

of the visible genitalia. The male teminalia are prominent, the arched epandrium halves usually as wide as, 

or wider than, the adjacent abdominal segment. Male genitalia are rotated I8O0, at least afier the first 

mating, and thus specimens almost aiways have the ventral hypandrium and gonocoxite compiex siruated 

dorsally and the laterally clasping epandriuni ventrally (sec 3.7). In the female the eighth segment makes up 

much of the visible terminalia; its stemite is a lobed, shovel-like stmcture used in oviposition. The heavy 

spines of the tergite of segment 10 (acanthophorite) are ofien visible posterior to tergite 8 (see 3.5 and 3.6 

for more detailed discussion of genitalia). 



Segments 1-7 are variably patterned with tomentum. Most species have bands of pale tomenmm 

apically on the segments; the basal areas may be ban or covered with tomenhm darker than the apical 

bands. The bands may be uniformiy nanow dorsally and latedly or produced basally in these areas. In 

some species the entire tergite on al1 segments is covered with pale tomentum. Stetnites are usually more or 

less covered with tomentum. 

Tergite 1 is short and broad and bears several rather long setae dorsolaterally. Associated 

dorsolateral and ventrolateral hairs are long, becoming shoner and more posteriorly directed on subsequent 

segments. Dorsal setae are usually short and more or less appressed, becoming longer Iaterally and merging 

with the ventrolateral hairs. In some species these setae are mere setulae. In some fernales, especially, the 

setae posteriorly can be short and bristle-like. Setae on the sternites are sparsely distributed, venicdly 

oriented hairs, and are usually pale. 

3.5 iMale Cknitalic Structure 

Figs. 15-37. 

In Lasiopogon tergite 9, the epandrium, is divided mid-dorsally into a pair of large, horizontally 

moving claspers (superior forceps of authors). The two halves are completely separate, but are articulated 

basally in membrane (Fig. 15); in rnany species a smatl rectangular sclerite (basal epandrial sclerite) lies 

between the bases of the two epandrium haives in the dorsal membrane (Figs. 15,537) immediately 

posterior to tergite 8 (prior to any rotation). In cross-section the epandrium halves are concave rncdially, 

with this surface angled somewhat ventrally and covered with membrane, more or less sclerotized apically. 

The apical sclerotized part (apical shelf), indicated by a line in the drawings, usudly bears setae (Fig. 36). 

These appear horizontally oriented in the drawings, but are actually at a strong angle to the surfiace of the 

epandrium. The less scierotized membrane basalIy may also bear setae, but these are less abundant. The 

drawings show the epandriurn in lateral view with the dorsal side uppennost. Because most specimens have 

secondanly rotated genitaiia (see below) with the ventrai side uppermost, the orientation of the drawings 

might cause some initial confiision. The shape of the epandrium is more clearly seen in dissected specimens 

than in intact ooes, altbough estimates of width to length are taken h m  undissected specimens and thus do 

not include the apodeme. 



The divided epandnum is a deriveci condition relative to the pouad plan ofhe Brachycm (sincl& 

et al. 1 994) and the presence of binged epandnum haives is, in the S tic hopogoniaac. an autapomoiph y of 

Lnsiopogon. Karl(1959) believed that an cpandrium split into basally artached hdves was plesiomorphic ui 

the Asilidae and chat both cornpletely divided ~ v e s  or an entire sclente were apomorphies. 

ln many species with geaitalia rotated 180° (e-g. Laphriinae) the tergite and steMte of segment 8 

are strongly reduced (Karl 1959, Fisher 1986). In Lariopogon such reduction is rninor; the sclerites are 

relatively shorter in their midline length than those of segment 8 and the sternite is somewhat reduced in 

size relative to the tergite. Throughout ail species the reduction is rather uniform and no chatacters 6om 

segment 8 were deemed usehl for species identification or phylogenetic analysis. 

Stmctures posterior to segment 9 are collectively called the proctiger (Wood 1990). This consists of 

paired. quacirilateral, pad-like cerci and the hypoproct and asociated subepmdrial membrane and its 

sclerite (Sinclair et al. 1994) (Figs. 15- 17). Accordhg to Sinclair er al. ( 1994) the hypoproct is probably 

sternite 10, and 1 concur, but only using superficial evidence: in Lasiopogon the proctiger in the male has a 

similâr appearance and location relative to the cerci as the apex of sterni te 1 O has in the female. The 

subepandrial membrane forms the roof of the space berneen the dorsal epandriumi proctiger and the ventral 

hypandrium/ gonopod/ phdlus complex. Imbedded in the membrane is a broad, roughly V- or U-shaped 

sclerite with a lightly sclerotized, bilobed apex (hypoproct) (Figs. 15- 17,32). This is the subepandrial 

sclerite (Sinclair et al. 1994), othenrise known as the ventral epandrial sclerite sensu Irwin and Lyneborg 

( 198 1 ), the median plate (Hardy 1934-35). the surstyli sensu Adisoemarto and Wood ( 1975), bacilliform 

sclerite sensu McAlpine (198 i ) ,  or the ventral lamella of proctiger semu Karl(1959). The main part of the 

sclerite is armed with short, usually stout, ventraily projecting, spine-like setae. These spines are usehl in 

phylogenetic analysis; they are variable in shape but Fail into two major groups, those that are strongly 

tapered and apically attenuate and those that are peg-like or at lem largefy parallel-sided and only 

moderately acute. Their surface is covered by parallel grooves (Figs. 33-37). Microsetae cover parts of the 

sclerite and adjacent membranes. The pattern of these setae is indicated by stippling on the drawings of the 

sclerite. The subepandriai sclerite varies in shape and is usefiil in distinguishing some species groups. 

Sclerites mostly heart-shaped and sderotized dong much of the cnidline (Figs. 538-543) (bearing tapering, 

attenuate spines) are typical of prcdomhantly Eurasian groups and some in western North America; more 



rectmguiar sclerites Iargely divided medially (Figs. 547-5'8) (with peg-likc spines) are found in the 

monophyletic opaculrrs section + bivittatuls group, a mainly Nearctic lineage with some members in castem 

Asia. 

The subepandrial sclerite is continuous with the hypoproct, which fonns the postenor, bifid apex of 

the plate and bears longer, more delicate setae. In some groups the hypoproct is shelf-like, lying in a more 

dorsal plane to the main subepandrial sclerite (Fig. 32, 548). The subepandrial sclerite onginates in the 

intersegmental membrane between segment 9 and the proctiger (Sinclair et al. 1994) and articulates at its 

anterolateral corners (basally) with the media1 projections of the gonocoxal apodemes. The associated 

membrane joins the dorsal face of the phallus. 

The hypancûium (steniite 9) and epandrium are separate in the ground plan of the Brachycera 

(Sinclair et al. 1994). In Lasiopogon, unlike in many other asilids, the hypandrium and the paired 

gonocoxites (basistylus or inferior forceps of authors) do not retain their plesiomorphic separation, but 

rather are extensively fused to form a bowl-like cornplex that opposes the epandrium and its associated 

structures ventrally (Figs. 15-18). The line of fiision of the hypandriurn and gonocoxites is evident on the 

convex ventral surface where a transverse slit fonns the base of the medially opposed gonocoxite lobes. 

These lobes, when prescnt, may be gently rounded or elongate and acute (Figs. 549-566) and, in one crise 

(f. nitidicauda), bear sclerotized teeth. There may be small basal processes rnedially that are associated 

with the articulation of the gonostyli; in the opacufus section these are expanded media1 Iobes, blunt or 

toohed and heavi1y sclerotized apically (Fig. 18). The gonocoxal apodemes are prominent, arising 

basolaterally on the dorsal margins of the gonocoxites and angling basoventrally. The basai portions 

articulate with the arms of the parameral sheath, holding the phallus in place; they also articulate with the 

base of the subepandrial scierite (Figs. 15- 16, 1 8). Apically (anteriorly), the apodemes take various forms; 

for exarnple, they may be linear or spatulate and otirn are further anchored to the hypandrium by 

sclerotized webs. In the cinctus group they are very long, spatulate (Figs. 553,554) and joined ventrally by 

massive sheathing sclerotization. The strong exsertion of apodemes from the base of the fùsed hypandnum/ 

gonocoxites is an apomorphy of Lasiopogon. 

A gonostylus (dististyle of authors, claspers (Hardy 1934-35)) is inserted on the b e r  (dorsal) face 

of the base of each of the gonocoxite lobes (Fig. 18). The basal position of this articulation is an apomorphy 



of the Asiloidea + Eremoaeura (Sinclair et ai. 1994, Cu&g et al. 1995). The gonmoxi<e and gonostylus 

togcther arc termed the gonopod (McAlpine 198 1). in iusiopogon the gonostyli exhibit a wide Vanety of 

forms, fiom complex, folded and fiattened otruchim to elongatc hooks, and are of gmat importance in 

phylogenetic analysis and species diagnosis, They move in a dorso-ventral direction, an apomorphy of the 

Muscomorpha (sensu Woodley [1989]). In doing so, they apparently press the venter of female sternite 8 

against the subepandrial sclerite. 

The dorsal concaviry of the hypandrium/ gonopod complex contains the phailus (aedeagus + 

parameres) complex (Fig. 18). The aedeagus is an elongate flask-shaped tube (Figs. 19-20,567-580); most 

authon consider it a derivative of segment 10 (McAlpine 198 1). Basally (antenorfy) it is expanded into a 

bulbous, transparent sperm sac (vesica of Karl ( 1959); pump chamber oCTheodor (1976)) that bulges 

slightly antero-dorsally. The ejaculatory apodemc is fbed to the membrane on its anterior surface and acts 

as a piston, collapsing the base of the sac and forcing sperm through the aedeagal tube and out the 

gonopore at its tip. This apodeme takes a variety of f o m ,  but it is usually elongate, sometimes shallowly 

V-shaped in lateral view, and variously shaped apicalIy and in cross-section. Antero-laterally in the spem 

sac membrane two quacirilateral or triangular laterai ejaculatory processes (aedeagus apodeme or cross 

apodeme (Karl 1959); basal plates (Theodor ( 1976)) are embedded. 

h i d e  the sperm sac, attached to the base of the ejaculatory apodeme, the endoaedeagal tube (Figs. 

19,2 1-24) arches dorsally at its base (where it is ribbon-like and sclerotized only laterally) md runs 

posteriorly, becoming tubelike, to the gonopore. Its surface bears scattered, sclerotized granules. As the 

ejaculatory apodeme pushes the base of the sperm sac inwards to force sperm out of the gonopore, the 

endoaedeagal tube slides through the aedeagal tube and its apex perhaps even exits the gonopore (Theodor 

1976). The tube has the appearance of, and suggests the action of a fuie, moveable cIeaning structure, 

acting much like the sliding wire inside the hoiiow nib of a mechanical drafiing pen. It is not known what 

the real Function of the tube is, but it might, through its motion, keep the aedeagal tube open and aid the 

smooth delivery of semen. Sinclair et al. (1994) postdate that the endoaedeagal tube is a potential 

apornorphy of the Asiloidea (Therevidae + Scenopinidae + Asilidae + Apioccridae + Mydidac). 

fhe endoaedeagd process is a basal (posterior) eiongation of the ejaculatory apodeme and is 

considered a synapomorphy for the Ehchycera, although it is lost in many taxa (Sinclair et al. 1994). 



Sinclair et al. (1994) believe that it is wt homologous with the endoacdeagal process because both 

strucnires arc present in L. cinetru. Howcvcr, tbc process appears, at least in a superficial examination, to 

be the enlarged base oC(or at least is fuscd to) the endoaedeagai tube in m ~ i y  species; Theodor ( 1976) 

illustrates this in a number of genera. The ptocess is reduced or absent in many species of Lasiopogon 

(Figs. 2 1-22) but forms a short pointed base to the endoaedeagal tube in olhers such as L. cinctus (Figs. 23- 

24). 

Parameres are paired smctures that link the base of the aedeagus and the dorsornedial rnargin (base) 

of each gonocoxal apodeme (McAlpine 1981, Sinclair et al. 1994). Karl(I959) did not recognize the 

existence of parameres in the Asilidae. In the ground plan of the Brachycera the parameres are fused 

medially to form a sheath around the aedeagus that anchors it to the gonocoxites (Wood 199 1, Sinclair et 

al. 1994). In Lasiopogon the sheath surrounds the aedeagus in its apical half expanding posteriorly to 

surround the apical part of the spenn sac and comecting it to the gonocoxal apodeme by lateral wing-like 

processes. This connection can be heavily sclerotized or only slightly so, depending on the species. The 

ventral edge of the sheath is produced into an elongate lobe, whkh takes various forms; it is attached by 

membrane to the dorsal (inner) surface of the hypandrium/ gonocoxites. The apex of the sheath, which is 

variable in its shape ruid elongation, closely surrounds the aedeagal tube at the gonopore, the opening at the 

apex of the phallus. The tube is fused along the length of the median ventml suture of the sheath. The 

rnargins of this suture are weakly joined or are not closed. 

3.6 Female Cenitalic Structure 

Figs. 38-42,58 1-589. 

Abdominal segment 7 is the most postetior undifferentiated segment. The tergite (epigynium) and 

sternite (hypogynium) of segment 8 lack the usual pollinosity and setation and they form the bulk of the 

heavily sclerotized terminalia. Stemite 8 is usually kcel-shaped with a bifid, shovei-like apex (hypogynial 

valves) separated tiom the main body of the stemite by membrane and lighter sclerotization (Figs. 38-39) 

The ventral surface af the valves can bear carinae (Fig. 48 1) and setae of variable strength; the dorsai 

(inner) swface is liued with a separatc sclerotized plate attachcd to the ventral surface apically. In the 

akaishii group a pair of additionai mediai proccsscs arc developcd between the valves (Fig. 57). ïhe  



stemitc may be hcavily sclerotized and fonmd into a permanent mnigh-shaped sacnue (Figs. 58 1-583), 

or may have a lightly sclerotized midline (Figs. 89,384, which alIows the stemite to fold and flanen h m  

side to side. Tergitc 8 is arched, usually latedly compressed, and mort or iess tapers posteriorly. 

Tergi te 1 0 is much srnaller than tergite 8, and consists of a medially divided sclerite 

(acanthophorites), each half bearing 6 to 9 heavy, blunt spines (Figs. 38.40). The number of spines is 

usuaIly, but not always, equal on either side of the acanthophorites; hquently the anterodorsal spine is 

rnuch smaller than the others. Usually, spines can be counted accurately ody in dissected material. 

Mediodorsally the two acanthophorites are linkcd by a small sclerotized remnant of tergite 9. Tergite 10 is 

entire and separate tiom tergite 9 in the most pIesiomorphic taxa of the lower Brachycera (e.g. Phara, a 

primitive tabanid) (Irwin 1976). Yeates ( 1994) considers that in some some bombyliids these tergites are 

ttsed. He also d s o  indicates this fusion in the asiIid genera Dioctria and Leptarthnrs, contradicting the 

interpretation of Adisoemarto and Wood (1 9751, which 1 follow here. 

Tergite 9 is reduced to three small sclerites (Adisoemarto and Wood 1975, Invin 1976, Lavigne and 

BulIington 198 1). As noted, one links the two halves of tergite 1 O dorsornedially (Figs. 38,4O). The lateral 

pair rire embedded in the intersegmentai membrane near the basal margin of tergite 10 and approximate the 

apical arms of sternite 9 ( h c a )  (Figs. 40,42). This condition, where the lateral portions of the tergite are 

separate, surrounded b y membrane, and ventrail y situated, is similar to that in Qrtopogon sabrosbi 

Lavigne and Bullington (Lavigne and Bullington 198 1) and other asilid species exarnined. Adisoemarto 

and Wood ( 1975) interpreted the ongin in Dioctriini and Echthodopini in the same mariner, unlike 

Reichardt ( 1929) and Crampton ( 1942) who considered them part of sternite 9. As noted by Lavigne and 

Bullington (198 1) this is an apornorphic condition assumed to have been derived 6om a situation similar to 

chat seen in some ïherevidae where tergite 9 is a thin de r i t e  partly fused with tergite 10, and with 

venuolateral margins c o ~ e c t e d  to the posterolateral edges of sternite 9 (Irwin 1976). Yeates (1994, Fig. 

42 1 ) apparcntly considers these sclerites as part of sternite 8 in the asilid Dioctria atricopilla. These t~c, 

tergite 9 sclerites lie adjacent to the dorsal surface of the lateral lobes of sternite 8. In some specics an 

additional pair of sclerites has developed in the comecting membrane between tergite nine sclerites and the 

Iaterai lobes of stemite 8 (Figs. 58 1-582) 



Sternite 9, the geaita1 fork ( h a ) ,  is a Y- or V-shaped scferite that lies in the dorsal wdl of the 

genital chamber (vagina) (Figs. 4042). The genitai fork is divideci medially in some species. As ia most 

Asilidae, there are three spermathecae, opening in the membrane between the anas of the firrca (Fig. 4 1). 

Spennathecae take various forms in the Asilidac. Theodor (1976) examined the spermathecae of 

many asilid genera and described their internai and extemal structure in detail. He States that except in a 

few genera such as Leptogaster in which the middle spermatheca is strikingly different fiom the lateral 

ones, the three spermathecae are identical in fonn. Theodor, however, often used ody  one exemplar fiom 

each genus in his study. In some specimens of Laiopogon cinerem (Fig. 4 l ) ,  at least, the central 

spennatheca has a forked apex, rather than the straight one found on the laterd spermathecae. In most other 

Lasiopogon species exarnined, the middle terminal reservoir is longer and thicker than the lateral ones. The 

significant variation in both gross form and stnictural detail documented by Theodor is not correiated to the 

presently accepted classification of the family. 

The spermathecae are usually contained in the apical half of the abdomen; oflen they do not reach 

piut the base of the eighth segment. In Lasiopogon they usually reach at least the apex of the seventh 

segment, looping back on themseives. In other Asilidae they cm be extraordinariiy long; in Heteropogon, 

for example, they are coiled back on thernselves three or four times, circumscribing almost the entire 

abdominal cavity (Artigas and Papavero 199 1 b). The terminal reservoir (apical tube) in which the semen is 

stored is more or less sclerotized in most species and is Iined with glandular cells that empty into the 

spermathecal lumen through tiny sclerotized tubes that Theodor ( 1976) called canaliculi (Fig. 4 1 ). In dried, 

macerated material the sheathing glandular cells are usually gone but their sclerotized caniculi remain; they 

are scattered over the outer surfaces of the spermathecae in varying densities and lengths. They are more 

prevalent distally and usually also occur on the accessory glands. 

Throughout the family, the reservoir can be a bulb, sac or tube of variable thickness and length. 

Tube-shaped spermathecae are ofien coiled in various ways. The reservoir usually empties into a reservoir 

duct, which, in most Asilidae, in tum opens through a sclerotized, bel-shaped valve into differentiated 

ducts that may also be sclerotized or sîriated (Fig. 4 1). Muscles attach above the valve and extend to the 

base of thc duct. This whole complex is an ejection apparatus; the amount of sperm used during oviposition 

is evidenily reguiated by the valve (Theodor 1976). Paircd accessory glands empty into the genital chamber 



immediately posterior to the spermathecal openings (Fig. 4 1). These glands produce material that coats the 

eggs during egg-laying (McAipine 198 1). 

In most Lusiopogon spccies the resewoir is a long, very slender, delicate tube of variable 

morphology (Figs. 4 1.586-589). The tefiürial reservoir is the sclerotized apex of Us tube and ia the 

opaculus section, can be coiled, hooked, forked or soaight and rod-likc. Canaliculi iue usually scanmd 

over the surface of the reservoir and, to variable degrees, proximally along the thin-walled rcservoir ducts. 

A shon basal section has thickened, apparently srriate walls (Fig. 59). The reservoir can make up much of 

the spermathecal length; e.g., in L. hinei it is about 85 per cent of the total length (Fig. 20 1). In most 

E m i a n  and some western North Arnerican species the reservoir duct widens into a bulb at about mid- 

length (Fig. 586). Alternativeiy, the duct crin be shorter than usual, and the tennind reservoir apically 

broad. as in L. jirnipennis (Fig. 587). The valve in Lasiopogon is only weakly sclerotized and empties into 

a short, striated duct (Fig. 4 1 ). At its base. this duct empties into a thin-walIed basal duct, which can be 

relatively narrow or a more substantial, elongate, wrinkfed sac; the lumen is indicated by twisted and folded 

nbbonlike stnicnues which are star-shaped in cross-section. In L. quadrivirtatus this sac is large, a full 20 

per cent of the total spermathecal length, and the lumen in section is shaped like a six-pointed star (Fig. 

387). The three spermathecae end separately irnmediatcly adjacent to each other in a triangular pattern or in 

a cornmon duct (Figs. 586-587) of variable length that empties into the roof of the genital chamber. The 

paired accessory glands are elongate, nmow sacs that can be almost as Iong as the spermathecae (Fig. 4 1). 

They also may bear canaliculi. 

The cerci are lightly sclerotized lobes embedded in membrane posterior to tergite 10; they bear a 

terminal brush of setae (Figs. 38-40). Lying in the ventral membrane of this terminal complex is the lightly 

sclerotized plate of sternite 10, covered in varying densities with hairs or short setae. It is usually vase- 

shaped, the nmow end duected posteriorly, and is oflen divided medially. A pair of small sclerites usually 

arc attached to the base of the sclerite, between it and the paired remnants of tergitr 9. These sclerites can 

be trianguIar (Fig. 42), thin and ovai or reduced to only a slight darkening of the membrane; h y  are bent 

ventrally roughly at right angles to the main part of sternite 10 (Fig. 40). Sometimes they are absent. 

Whether ttiese are extensions of stemite 10 (they arc sometimes fused with the anterior edge of this scIede) 



or derive from the htersegmental membrane is unknown 1 assume chat bey arc part of stemitc 10 and c d  

thcm sternite 10 lobes. The anus open5 on the midlinc between stemite 10 and the cerci. 

3.7 Genitalic Inversion 

Rotation of the male genitalia is common in Diptera (McAlpine 198 1). This change allows ihe male 

to remain upright during tail-to-taii copulation and reduces the pair's wlnerability to predation. In many 

Asilidae, tail-to-tail copulation occurs. and the male terminalia are rotated 1 80°, the epandrium endhg up ui 

a ventral position. This is the case in Lasiopogon, first recognized by Lundbeck ( 1 908). Lasiopogon 

specimens are ofien capturecf with genitalia in various stages of rotation, the amount depending on the time 

elapsed since emergence and whether the insect has mated or not. Al1 fi-ershly teneral specimens that 1 have 

seen, which presumably are unmated, have unrotated genitalia. This observation is supported by Weinberg 

( 1975). who coilected a population of recently emerged specirnens of Lasiopogon montanus in the 

Carpathian Mountains of R o d a .  For a short time afkr emergence specimens show no rotation. However, 

as sderotization progresses, rotation up to 90" occurs, and is complete to 180" after the initial copulation. 

Alrnost al1 maie specimens examined in insect collections show complete 180" rotation, indicating that 

initial copulation occurs reIatively soon afier emergence. Rotation is to the right or lefi and, according to 

Weinberg, occurs about equally in either direction in L. montanus. She also docunented the Iocation of the 

torsion: segment 7 was rotated 45"; segment 8,90°; terminalia, 180°. In females captured during copuiation, 

a rotation of 80" occurred, twisting the abdomen fiom segment 5 postenorly (Weinberg 1978). This rotation 

disappears after copulation is cornplete. 

3.8 Copulation 

During copulation the male genitaiia articdate mainly with the ventral parts of the female 

teminalia. During the Mrgin male's copulation, in this position the male genitalia are upside down with 

respect to the female; genitalic rotation (inversion) then is completed, allowing the male to perch or fly 

upright, tail-to-tail with the fecnaic. Reichardt (1929) descnis this in detailed rnorphologicaI tems in the 

Asilini, in whicb inversion docs not occur. M e r  the initial copulation, the male genitalia of Lasiopogon arc 

pennanently inverted. In hiopogon thc epandrium halvcs clasp stemite 8 latedly, their apices extending 



to the apex of stemite 7. The apex of the f e d e  genitalia siides between the gonofoxicc loba, forchg 

b m h  of bristles on the gonocoxites verticaily. The brisdes intcrmingle with the setac of the cerci and the 

spines of the acanthopborites of the female. The phallus slidcs through the heotch formeci by the apical lobes 

(hypogynial vrilves) of stemite 8 and enters the genital chamber and the spenaathecal duct. n e  

subepandrid sclerite with its (presumably) sensory spines nins dong the ventral surface of stemite 8 and 

the hypogynial valves. The gonostyli apparently press down on the dorsolateral surface of female sternitc 8, 

heIping to open the gonopore for the insertion of the phallus. 

4. TAXONOMY OF LASIOPOCON 

4.1 &nus Lasiopogon Loew 

4.1.1 Synonomy 

Lasiopogon Loew, 1847. Lian. Ent. 2: 508 ( D q p o g o n  subgenus). 

T-vpe species Dasypogon pilosellus Loew 1847, des. Rondani 1856 (as Dasypogon hirtellus Meigen, not 

Fallen) Dipt. Ital. Prodr. 1: 156; Coquillett, 1910. Proc. U.S. Nat. Mus. 37: 558. 

Daulopogon Loew, 1874. Berlin Ent. Zeitschntl 18: 377. Unjustified new name for Lusiopogon Loew. 

Type species Dcrn,pogon pilosellus Loew. 

Aleriopogon C m ,  1934. North American Diptera, p. 183. Type species Daulopogon terricola Johnson by 

rnonotypy. 

Back (1909) noted that Loew, afier establishing the name Lasiopogon, discovered that it was 

aiready in use in botanical nomenclature (a Palaearctic and Afrotropical genus of Asteraceae), and so 

changed the name to Daulopogon. ïhis name was adopted by Osten Sacken (1 878) in his catalogue of 

North American Diptera. Wiiliston (1 896), however, was justified in restoring the older name Lasiopogon 

because as the zoological and botanical systems arc separate, there is no nite dernanding such a change. 

4.1.2 Type Species Designation 

According to Lehr ( 1988), the type species of biopogon is Asilus cincrur Fabricius ( k t  described 

species); but Rondani (1 856) desi p i e d  Dasypogon pilasellus Loew, 1 847 (as Dasypagon hirtellus Meigen 

1820, not Fallin). Coquillett (1910, p. 558) followed this designation. 



There is an unresolved taxonomie problem with the first-descn'bed species, L. cinetu. This is thc 

common species of northern Europe and the best known species in the genus, appearing in the titeraturc 

hundreds of h e u .  However, the Fabricius type of Asilus cinctus in Copenhagen is a specimen of 

Choeradesfirliginosa (Panzer) (Laphriinae) (W. Michelson, pers. corn.) .  Fabricius's original description 

( 1  78 l), is, as usual, so brief (" ... Abdomen sbining black with rnargins of segments white ..." [from the 

Latin]) that it could describe either the Laiopogon or the Choerades species. Loew ( 1847) was aware of 

the situation and established the continuhg use of Asilus cinctus for the Lasiopogon species. He believed, 

for some unexplained reason, that the use of the name Asilus cincrus for the Choerades (= Laphria, in part) 

species was invalid. He explained that Meigen had properly distinguished the species when he referred to it 

as Dasypogon cinctus in 1804, but was not entitled CO change the name to D. cincrellus in 1820 (Meigen 

1 85 1, reissue). In addition, Fallén ( 18 14) had already used the name D. hirtellus. Nevertheless, Fabricius 

( 1  805) himself seemed to be clear on the matter; when Meigen created the genus Laphria, Fabricius 

referred his Asilus cinctus to the new genus, placing Asilus cinctus and Asilusfitliginosus Panzer in 

synonomy. There seems no reason to suspect the present type specimen is not Fabricius's specimen. Despite 

ail this confusion the names Lasiopogon cinctus and Choerades/LaphriafiIiginosa have been in constant 

use for 150 years and should be conserved by a proposal to the International Commission on Zoological 

Nomenclature. The question of types then would have to be resolved. 

4.13 Generic Diagnosis 

Lasiopogon species are those with the characteristics of the subfamily Dasypogoninae sensu lut. or 

Stichopogoninae (Artigas & Papavero 1990) with the following combination of characters: 

1 .  Grey or brown tomennun, at least on head, thorax, and usually the abdomen; abdomen usually with 

bands of heavier tomentum on apices of segments, but sometimes cornpletely grey tornentose. 

Cuticle btack, dark brown, or sometimes, in part, ferruginous. 

2. Frons diverging laterally above the anteunal bases. 

3. Face with prominent gibbosity bearing a well developed, bnish-like mystax over most of its surface. 



Aatenaae with scape and pedicel mon or qual  in length; flageiiomen 1 flattened a d  clongate, 

but not wider than pedicel; flageihmere 2 longer than flagellornere 3 and together shorter than 

flagellomere 1. 

Prosternum and proepisternum fused. 

Metacoxal pegs, when present, slender, weak and acute (except in the aberrant L. unc-7sp. nov.). 

Wing with anal ce11 closed near the margin; M3 normally open. 

Maie genitalia with lateraily clasping epandrium haives completely separate and basally hinged in 

membrane; a basal epaadrial d e n t e  often present. 

Epandrium halves with basal apodemes. 

Subepandrial sclerite V- or U-shaped, with apex directed posteriorly; arrned with peg-like or spine- 

1 ike setae. 

Hypandrium bowl-shaped and the gonocoxae lobe-like apically, broadly fused to it posterolaterally, 

the junction indicated by a transverse dit which, continuing at a right angle rnedially to the apex, 

separates the gonocoxite lobes; hypandrium posteromedially andor the gonocoxites medially armed 

with a bmsh of long, stiffsetae; gonocoxal apodemes prominent. 

Phallus complex vase-shaped. the sperm sac elliptical and swollen and the parameral sheath more or 

less elongate; lateral processes of parameral sheath prominent, wing-like or fused ventrally into a 

skirt-like stnicture; lateral ejaculatory processes present; ejaculatory apodeme prominent, Iinear or 

spatulate in cross-section; endoaedeagal tube present. 

Female genitalia with tergite 10 developed into spine-bearing acanthophorites; no development of 

spines ori anteroventd areas of tergite 10. 

Three spermathecae, each a usually long, looped tube with the apical portion (terminal reservoir) 

irregularly coiled, curled. hooked or rod-like and more or less sclerotized; genital fork (furca = 

stemite 9) Y- or V-shaped, often medially divided, sometimes keeled. 

Sternite 8 of female prominent, keel- or trough-shaped with a bifid, shovel-like apex bearing strong 

sclerites (h ypogyniai valves). 



16. Tergite 9 of fernale reduced to three s d l  sclerites, the medial one linlong the two haives of 

tergite lO mediodorsally. the lateral ones embedded in the membrane dong the basal margin of 

tergite 1 O, approximating the arms of stemite 9 basdly. 

4.1.4 Simiiar Genera 

The Stichopogoninae is here restricted to genera sharhg a dorsally expanded £ions, fhed 

hypandriurn/ gonocoxites, and fused pros ternum and proepis temum: Lasiopogon. Siichopogon, 

Townsendia. Lissofeles, Rhadinus and others. The other genera are usually less setose flies than 

Lusiopogon, disthguished by a flat face and, most importantly, by their unrotated male genitalia with an 

undivided, dorsoventrally clasping epandrium. This is not a trivial difference; see 5.2 for further discussion 

of this matter. 

Hull (196 1)  linked Willistonina Back to Lasiopogon and Stichopogon, but in Willistonina the 

hypandnum and gonocoxites are not hsed and the prosternum is separate from the proepisternum; Artigas 

& Papavero ( 1993) properly place it in the Stenopogoninae and mise a new tribe, Willistonini, to hold it, 

Other than Lasiopogon, only a very few genera of asilids outside the Asilinae, Ommatiinae and 

Apocleinae have the epandrium halves fieely articulating in membrane, dorsoventrdly oriented and 

lateraliy clasping; most are a single unit, fused at Ieast at a point on the midline at the base or are a pair of 

horizontal flaps. The Australian Bathypogon Loew is evidently the closest stenopogoninine to Lasiopogon. 

The gonocoxites and hypandrium are hsed in a fashion reminiscent of Lasiopogon, but the gonocoxite 

lobes have the typical stenopogoninine processes and the prosternum is reduced. The epandrium halves are 

completely separate and articulated in membrane as in hiopogon; even a basal sclerite is present in some 

species (this is the only genus, other than Lasiopogon, in which I have seen this smcture). 

Artigas & Papavero ( 199 la) place Bathypogon with the South American Carebaricus Artigas & 

Papavero in the tribe Bathypogonini of the Stenopogoninae; 1 have not seen Carebaricus and cannot vouch 

for any sirnilarîties in epandrium structure between i t and Bathypogon; Artigas & Papavero ( 1 99 1 a) 

indicate that the epandrium is fully dividcd but that the hypandrium and gonocoxites are completely 

separate. This suggests that the two genera are aot closely related. The South Amcrican Tillobroma Hull 



bas fke epandnum halves but it also belongs in the Stenopogonlliae; it was split fiom its close relative 

Mvpenetes Loew nom South Anica. The two genera arc probabl y Gondwanian sisters. 

It is dificult to establish fhe presence of completely separated epandrium halves in undissected 

specimens. There are several genera chat have split, but not separated, epandria and that are similar in 

appearance to Lasiopogon. The most obvious are Cyrtopogon Loew and Lestomyiu Williston. Both genera 

contain nies with similar shape and habits to Laiopogon; they are mostly setose Hies with a gibbous face 

and strong mystax. Both have species sympacric with Lasiopogon species. Cvnopogon, a large Holarctic 

genus especially common in woodlands. belongs in the Stenopogoninae, and thus, unlike Lasiopogon, has 

the prosternum disassociated from the proepisternurn. Lesfomyia is resûicted to the Nearctic and is 

particularly common in grasslands and other serniarid habitats. With its bent foretibial spine, it belongs in 

the Dasypogoninae. Neither of these genera have an expanded fions. 

4.1.5 Immature Stages 

Larvae and pupae play no part in this systematic treatment of Lasiopogon. 1 searched for larvae and 

pupae of Lusiopogon cinereus in the sand dong the banks of the Coquihalla River in southeni British 

Columbia. Despite the fact that this is the densest population of Lasiopogon I have observed, 1 did not find 

any immatures. 

Lasiopogon cinctus, the cornmon species of northern Europe, is the only species whose immature 

stages have been described. Lundbeck (1908) was the fust to record these. Melin ( 1  923) gave the best 

creatment of the immatures and their habitats; his information bas been reproduced in other works (Séguy 

1927, Ionescu and Weinberg 197 1). 

4.1.6 Natural History 

Aduits of Lasiopogon species live mainly in sandy or rocky habitats, especially near water. They 

adults sit on the ground or on Stones, logs or sometimes on low vegetation and fly up after prey. The larvae 

are presumed to burrow in the soi1 and pupate therc. Along ihc Pacific Coast of North Amerka, L. actius, L. 

arenicola. L. bivirmm, L. litloris and others hunt on the ocean beachcs and dunes. Many species inhabit 

Stream and river banks. L. cinereus is rcstricted to substrates in, or immediatcly adjacent to, stony mountain 



saeams in westcrn Norîh America; L benii flies dong rivers in lowland Itaiy; and L. septennionaifi lives 

on the sandy edges of Sibenan nvers. Water is not a prerquisite, howcver. Many specie~ are c o r n o n  ia 

dry mouniain forests and subalpine medows and a few live in sandy grasslaods. For example, Laiopogon 

cinctus is cornmon in hearhs, dxy meadows and pinewoods in northern Europe; L. montanus and L. belfardii 

live in high elevation meadows in the Alps, and L. monticolu and L. deficutufus inhabit similar places in the 

Rocky and Cascade mountains of North America; L. afbidur and L. chaetosus hunt in the dry sagebnish 

steppes of the American Great Basin, far fiom any water. 

Species of Lasiopogon are adapted to mesic conditions and shun high temperatures. In lowland and 

mid-elevat ion environments, adul ts typicall y are active in spring and earl y summer, usuall y fiom late 

Match to June. Some, living in places that become very hot, even in spring, fly in the winter. L. gabrieli is 

active fiom December to Mach in southern California and in Taiwan, L. solo-r has been collected only in 

January. L. unc-7 sp. nov. lives on the arid plateau of western Nevada and flies in the cool fa11 rather than in 

the spring as its congeners do. On the other hand, species living high in the mountains or at high latitudes 

are active mostly fiom h n e  to August. 

The best accounts of adult behaviour are given by Lavigne and Holland (1969) for L. cinereus and 

L. polemis, Lavigne ( 1972) for L. quadrivittatus, and Meiin ( 1923) for L. cinctus. 

Little is known about noctumal resting behaviour. in Wyoming, iavigne and Holland (1969) 

recorded L. cinereus at dawn perched tiom four to six feet high in willow bushes ten to 15 feet back from 

the strearn bank. The flies had apparently spent the night in this position. 

[n Lasiopogon species studied (references above), al1 prey was captured in flight. Afier spotting 

potential prey, the hunter quickly turned its whole body to face the flying insect. Usually, small, slowly 

flying prey were chosen, but flights afier prey too large to handle were frequent. In these latter cases the fiy 

rerurned to the same perch without making contact. L. cinereus made attack flights every two or three 

minutes until one was successful. Even females in copula often flew out fiom the perch and captured prey, 

dragging the male behind. 

Prey was killed while still in flight and was usually brought back to the take-off site whcre feeding 

began. Sometimes, as was O bsexved for . polemis (LaMgnc and Holland 1 969), larger prey is not rcadil y 

subdued, and the two insects may fa11 to the ground beforc the prey is killed. Prey c m  be manipulatcd 



during fceding and th proboscis ir; ortcd several times in different parts of the body. U s d y  fore or 

fore and hiad tani arc used to reposition the corpse; t. quadnvittalirs o k n  rolls ont0 its side or back and 

manipulates the prey with al1 tarsi (Lavigne 1972). Sofi-bodied prty are inflated and deflated by a pwnping 

of Lusiopogon's basal abdominal segments; presumably, this progrcssively enlarges the surface area of soft 

tissue for digestive action (Lavigne and Holland 1969). Prey remains are pushed off the proboscis with the 

fore tarsi when feeding is complete. The recorded feeding tirnes of L polemis ranged Erom five to twenty 

minutes. 

Most prey species recorded are s d l  Diptera. For L. cinctus in Sweden, Melin (1923) listed aies 

from many families, fkom tipulids and chironomids to Ionchaeids and anthomyiids. Poulton ( 1906) 

recorded a tipuiid, Pochyrrhinia lineufa Scop., in Britain. Weinberg (1978) noted feeding habits of 

Lasiopogon montanus on V i l  CU Dor in the southern Carparhian Mountains. Prey consisted of Diptera of 

the families Therevidae, Muscidae, and Empididae (mostly the last); apparently nothing but flies was 

attacked, even though Hymenoptera and other insects of various orders were common. Almost al1 the 

Lasiopogon specimens captured with prey were females, and one example of cannibalism was noted; a 

12mrn-long female fed on another 9mm long. In Colorado, 16 of 18 prey specimens taken by L. 

qitadrivirtatus were flies; the other two were Hornoptera (Cicadellidae and Psyllidae) (see species account) 

(Lavigne 1972). Srnall Komoptera also were second to Diptera in a Wyoming study of L. polenris (Lavigne 

and HoIIand 1969). Of 63 specimens killed, there were 40 Diptera, ten Cicadellidae, eight aphids, 4 

psyllids, and a single hymenopteran. The same study showed that the avaiIab1ity of suitable prey wil! ofien 

influence prey selection; in the prey of L. cinereus, which hunts frorn rocks on the edge of, or in the middle 

of, streams, aquatic insects predominated. Ephemeroptera (40 records) dominated Diptera (1  6); one 

trichopteran was listed (see species account). 

Marshall (pers. cornm.) described a wing-spreading display performcd by L. rnarshalli sp. nov. 

When a fi y, perched on a riverside Stone, was approached by a second fly, the initial occupant of the perch 

faced the newcomer and spread its wings horizontally. 1 have secn a similar display in L. cinereus. 1 assume 

this behaviour is associated with feeding temtoriality. 

Lasiopogon has no rccognizable courtship display. Weinberg ( 1978) recorded the mating of L. 

montanus Schiner in alpine meadows in Romania. A male would fly briefly arowid a femaie perched on the 



low grass and then dive, saüang the fernale and causing her to fly; coupling then occured. L polemis males 

usually intercepted femalcs in the air and, falling to the ground, hkcd genitalia (Lavigne and Holland 

1969). Copulation lasted fiom 13 to 20 minutes, about the same duration as in L. quadrivittatus (Lavigne 

1972). Males of L. cinerm normaily mounted femalts while they perched; incompltte matings in this 

species lasted 47 to 7 1 minutes (Lavigne and Holland 1969). Copulation in Lasiopogon is tail-CO tail. 

Lavigne ( 1972) observed L. guudrivittarur laying eggs in soi1 ai the base of plants. Tke abdomen 

was inserted to a depth of three millimetres and removed within 30 to 45 seconds. ïhe  egg of L. cincrus is 

narrowly oval (about 1 x 0.55 mm) with a whitish yellow, shiny shell (Melin 1923). 

Melin (1923) found L. cinctus larvae "in sandy pastures, wooded pastures, fallows and clover-fields; 

in grave1 pits; in piles of sand and banks of sand dong roads and railways; in sandy hillocks thrown up by 

moles or voles in different places; in dune-sand amongst the roots of grass and Salk repens, and in sandy 

tussocks. But 1 have also found the larva in a grassy sward with soi1 rich in rnould." In dry sand or sandy 

soi1 Melin ofien found these larvae at depths of up to half a metre. 

Melin documented two pupation and emegence dates for L. cincw in Sweden. A female pupated on 

12 April and emerged as an adult on 29 April; dates for a male were 10 May and 26 May, respectively. 

Thus the duration of the pupal stage is about 17 days. Evidence suggests that this species takes at least two 

years to develop (Melin 1923). 

41.7 Distribution 

Lasiopogon is a Holarctic genus (Fig. 43). In North Amenca it ranges north to the Arctic Ocean in 

the Alaska/ Yukon/ Mackenzie region of the extreme northwest (the most northerly record is at 68'26N in 

northern Alaska) and south in the Cordillera to northern Baja Califomia (about 3 I O N )  and the mountains 

and plateaus of central Arizona and New Mexico. There is no Nearctic transboreal fauna. The genus occurs 

aanscontinentaily on the plains south of the boreal forest south to Oklahoma In eastern North America the 

Appalachian fauna extends north to James Bay and south along the mountains and eastem Piedmont 

plateaus to the edge of the lowlands in Georgia and Mississippi and onto the Gulf Iowlands in Mabama 

(about 3 1 O2YN). 



In Eurasia, Lasiopogon spccies range from Britain east to Far-eastcm Russia, north at lest to 

treeiine and into the tundra dong rivers (Lehr L984a) It is boum as far no& as 70°0S'N on the Lena River 

(L. hinet'). The genus ranges south to the Mediterranean Sea, Turkcy, the Caucasus, Kazakhstan, the 

highiands of western China, Korea, and Japan. Al1 these areas are no& of 30°N. The one species that lives 

in Taiwan (on the Tropic of Cancer), L. solox Enderlein, should not be considered a member of the Oriental 

fauna because it inhabits medium elevations and is part of the Paiaearctic fauna that occurs in the island's 

cenval highlands. 

4.2 Identification keys to the Lasiopogon species of the Nearctic and East Palaearctic regions 

Specimens are keyed, for the most part, without using genitalic characters visible oniy in dissection; 

establishing the presence of the basal sclerite usually requires dissection. Some species are keyed more than 

once, owing to variation in their colow, setation and other characters, and the key is oflen more successful 

if male specimens, rather than fernales, are used. Colour characters work ody  on m a m  specirnens. For 

example, the legs and genitalia of recently emerged specirnens are normally yellow/red-brown but turn 

brown or black in most species when the fly matures, 

The dorsum of the epandnurn is oriented ventrally in specimens that have undergone genitalic 

rotation; this includes almost ail manire specimens. 

The media1 stripe is the same colour as the dorsocentra1 stripes; a pale space between acrostichai 

stripes is not a media1 stlipe. 

+ species outside the opaculus section and not treated in detail herein. 

4.2.1 Identification key to Nearctic species of Lasiopogon occurring east of the Rocky Mountains 

la Scutellurn bue, at most with a few, fine apical hairs; dorsocentrai bristles absent; abdomen mostiy 

dark basally, red apically, the pale tomentum on the tergites restncted to the apicoiatcral angles; 

legs mostly red-yellow. (Alberta east on the Great Plains to the southern margins of the Great Lakes 

and through Ncw England, south to Virgina, Ohio and North Dakota) ...... ... . L. tern'cofa (Johnson)" 

i b Scutellum with several strong bristles; dorsocenirai bnstles prcsent; abdomen brown or black, in a 

few species ferruginous apically on apical tergites, the tergites with apical grey or grey-brown/gold 



bands of tomentum or, in some specicj, with grey and bmwn tornentum covering entire tergite; legs 

brownibtack or, in some species, ferruginous with various amounts of paie tomentum .................... 2 

Halter h o b  with dorsal blac k or brown spot, O ften diffise .......................................................... 3 

Halter unrnarked; dorsurn ofknob white to ycllowish brown ........................................................... 5 

Antennai segment F 1 mostly ferruginous; mystax setae brown; tani and tibiae often femginous; 

haiter spot dark brown or black and covering ail of dorsum of knob; abdominal tergites with brown 

tomentum basally, the grey apical bands more than 0.5 times the tergite lengrh (Southeastem 

Ontario south to Georgia in, and east of, the Appalachian Mountains) ... L. c u m n i  Cole & Wilcox* 

Antemal segment F 1 mostly brownhlack; mystrrx black or mixed black and white; legs 

brownhlack; halter spot brown/biack, sometimes light and irregular and covering onIy part of 

dorsum of hob ;  abdominal tergites shining black basally or with the bfack cuticle visible under thin 

tornentum .......................................................................................................................................... 4 

Mystax mostly white or white with black setae donally; abdominal tergites shining bIack with 

apical tomentum bands 0.25-0.50 times the length of the tergite. Male with dorsum of epandrium 

strongly emarginate on medial rnargins in apical half, these emarginations bearing disc-Iike lobes 

(Fig. 535); female with stemite 8 black (Alaska and Yukon south through northern British 

CoIumbia to central Alberta) .................................................................. L, prima Adisoemarto* 

Mystax aiways mostly black, sometimes a few white setae ventrally; male abdominal tergite with 

apical tornenturn bands very narrow, usudly covering only the intersegmental membrane. Male 

with dorsurn of epandrium strongly emarginate on medial rnargins in apical half but without disc- 

like lobe (Fig. 186); female with stemite 8 ferruginous; genitaIia as in Figs. 186-197, 199-20 1 

(Northern Eurasia; Alaska and Yukon south through northeastem British Cotumbia to central 

Alberta) ......................................................................................................... L. hinei Cole & Wiicox 

...................................................................................................... Mystax setae white or pale yellow 6 

...................................................................................................... Mystax setae dark brown or black 9 

Tarsi, tibiae and bases of femora femginous; genitalia femginous, as in Figs. 157-169 ( fernale 

unknown) (Mountains of North Carolina) .................................................... L. flammeus sp. nov. 

Legs brownhlack with varying amounts of pale tomennim; genitalia brown/biack .......................... 7 



Scutellar and notal bristles whitc; genitalia as in Figs. 372-383,385-387 (Nortbeastem British 

Columbia and northern Alberta and Saskatchewan south to Colorado and Nebraska) ......................... 

............................................................................................................ L. quudnuînanis Jones (part) 

Scutellar and nota1 bristles black ........................................................................................................ 8 

Anterior rnargin of metacoxa with a coxal peg (Fig. 13); antexmal scape usuaily with white setac; 

male with dorswn of epandrium strongl y cmarginate on apical half of medial margins; female with 

hypogynial valves of abdominai sternitc 8 ferruginous, and with abundant pale hairs and dark 

.............................. bnstles (Plains and mountains of Alberta and Montana) L. m'vintrtus Melander* 

Metacoxa without a coxal peg; antennal scape with brown setae; male with dorsum of epandrium 

suongly emarginate on basal half of medial margins (Fig. 295); fernale with hypogynal valves of 

abdominal sternite 8 brownhlack (sometimes with femiginous tips), a few hairs visible 

...................... microscopicaliy at base (Fig. 308); genitalia as in Figs. 295-306, 308-3 1 O (Oklahoma) 

................................................................................................... L, okiakomensis Cole & Wilcox 

Legs and genitalia fenuginous; genitalia as in Figs. 420-43 1,433-435 (Southern Appalachian 

.......................................... Mountains Erom North Carolina to Georgia) L. shermani Cole & Wilcox 

............................................................ Legs and genitalia brown/'black (except for pale tomenturn) 10 

Males ................................................................................................................................................ 11 

...................................................................................... Fernales (female of L. chq~sorus unknown) 23 

Bristles on katatergite rnostly white or pale yellow; bristles on basolateral corners of abdominal 

tergite 1 pale ..................................................................................................................................... 12 

Bristles on katatergite rnostly dark brownlblack; bristles on basolateral corners of abdominal tergite 

1 dark brownhlack, pale or mixed dark and pale ........................................................................... 16 

Epandrium in laterai view long and narrow, the greatest widtb about 0.35-0.4 times the length, the 

apex bcnt dorsally (Fig. 437); genitalia as in Figs. 436-447 (Québec and Michigan south to 

Virginia, West Virginia and Ohio) ...................................................... L. slossonae Cole & Wücox 

Epandnum in lateral view with the grcatcst width about 0.5-0.6 times the Iength, the apex rounded 

(Fig. 77) ........................................................................................................................................... 13 



Shon appressed hain on femora and tibiac aimost al1 white; grcy apical bPads of tomtntum on 

abdominal tergitts very narrow, about O. 1-0.2 timcs the lcngth of the tergitc; genitalia as in Figs. 

4044 1 5 (Southem Applalachian Mountains fiom North Carolina to Mississippi; Piedmont (rare1 y 

in coastal areas) fiom South Carolina to Geocgia) .................................... L. schizopygus sp. nov. 

Short, appressed hairs on tibiae and apical haif of fcmur almost dl brown/black; apical bands of 

tomentum on abdominal tergites 0 1-0.5 tirnes the length of the tergite .......................................... 14 

Apex of gonostylus in lateral view strongly flanened apicobasally, the medial flange shallow, the 

height less than 0.25 times the dorsoventral width (Fig. 350); dorsal horizontal rnargin of gonostylus 

with a weak central 100th (Fig. 347); genitalia as in Figs. 340-35 1 (Lowlands of southem Alabama) . 

....................................................................................................................... L. piesroiophus sp. aov. 

Apex of gonostylus in lateral view arched and rounded, the media1 [lange deep, the height 0.4 or 

more times the dorsoventral width (Figs. 86,32 1); dorsai horizontal margin of gonostylus with a 

strong tooth or without a tooth (Figs. 273, 305) ............................................................................... 15 

Grey apical bands of tomirnturn on abdominal tergites about 0.2-0.5 times the length of the tergite; 

dorsai horizontal margin of gonostylus with strong central iooth (Fig. 3 18); genitdia as in Figs. 

3 11-322 (Southem Ontario and central Michigan west to Iowa, south to Mississippi and Georgia) 

.............................................................................................................................. L. opculus Loew 

Grey apical bands of tomentum on abdominal tergites about 0.1-0.25 cimes the length of the tergite; 

dorsal horizontal margin of gonostylus without central tooth (Fig. 83); genitalia as in Figs. 76-87 

..................................... ..... (Central Appalachian Mountains: Kentucky, Tennessee, West Virginia) ,.. 

.............................................................................................................. appulachensis sp. nov. (part) 

Anterior margin of rnetacoxa with coxal peg (Fig. 13); abdomen shining black, the width of the paIe 

apical bands at most about 0.2 times the Iength of tergite, covering oniy slightly more than the 

intersegmental membrane; bristles on basolateral corners of abdominal tergites black or mostly 

........................................................................................... black (Central Alberta) L. can-1 sp. oov.* 

Anterior margin of rnetacoxa without a coxal peg; abdomen tomentum variable; bristles on 

................................. basolateral corners of abdominal tergite 1 brown, black or white/pak yeUow 17 

........................................ Btistles on basolatcrd corners of abdominal tergite 1 whitdpale ycllow 18 



Some brisdes on basolaterai corners of abdominal tergite 1 dark browdbiack ............................. 21 

Apical bands of pale tomentum on abdominal tergites broaâ, theu width 0.5 or more times the 

length of the tergite; dorsal setulae on abdominal tergites rnostly white (usually dark on areas of 

brown tomentum); tpandriurn in dorsal view with medid margins strongly concave in basai half 

(Fig. 484) .......................................................................................................................................... 19 

Apical bands of paie tomentum on abdominal tergi tes narrow, their width 0.1 -0.2 5 times the length 

of tergite; dorsal setulac on abdominal tergites ail black; qandrium dorsal view with medial 

margins only moderately concave in basal half (Fig. 76) ................................................................. 20 

Apical bands of pale tomentum on abdominal tergites grey, basal areas of tergites with light to 

medium brown tomentwn. Genitalia dark brown, ferruginous basaily; in lateral view the epandrium 

with greatest width about 0.45 times the length (Fig. 485). Face grey or gold-grey; genitalia as in 

Figs. 484-495 (Indiana and Ohio east to Virginia and Delaware) .................... L. woodorum sp. aov. 

Apicaf bands of paie tomentum on abdominal tergites gold-grey, basal areas of tergites with diuk 

brown tomentum. Genitalia dark brown/black; in lateral view the epandrium with greatest width 

about 0.55 times the length (Fig. 109). Face gotd-silver; genitalia as in Figs. 108-120 (Central 

Appaiachian Mountains to eastem Tennessee) ................................................ L. chrymtus sp. nov. 

Gonostylus with mediai flange low, but not unusually so, about 0.4 tirnes as high as the dorsal 

length; in dorsal view, face of flange not expanded medially (Fig. 83); ventrolateral tooth 

moderately developed (Figs. 83-86); genitalia as in Figs. 76-87; difficult to separate fkom L. 

marslialli (Central Appalachian Mountains: Kentucky, Tennessee, West Virginia) ............................. 

........................ ... ............................................................................. L. appalachensis sp. nov. (part) 

Gonostylus with medial flange unusually Iow, about 0.3 tirnes as high as the dorsal length; in dorsal 

view, face of flange expanded medially (Fig. 270); ventrolateral tooth strongly developed (Figs. 

270-273); genitalia as in Figs. 263-274; dificult to separate fiom L. appalochemis (Appalachian 

Mountains in Virginia) .......................................................................... L. marshalli sp. nov. (part) 

Tomenmm of head and thorax pale grey; epandrium in dorsal view with mediai margins only 

weakly concave (Fig. l26), in laterai view with shallow tooth on apical 0.25 of the ventral margin 



(Figs. 12 1- 125); genitalia as in Figs. 12 1-136 (nonhem British Columbia south through western 

Alberta to centrai Caiifomia and southeni Colorado) ............................................... L. cinereus Cole 

Tomentum of h e d ,  thorax largcly brownlgold-grey, cpandrium in dorsal view with media1 rnargins 

modentely or strongly concave (Figs. 468,263); in lateral view no subapicai shallow twth (Figs. 

469, 264) ........................................................................................................................................... 22 

Apical bands of pale tornenturn on abdominal tergites 0.25-0.50 t h e s  the length of tergite; lateral 

setae on tergites 5-7 white, dorsal abdominal semlae mostly white; epandrium in dorsal view with 

mediai margins strongty concave (Fig. 468) antenual ratio LF 2-3lL.F 1 less than 0.55; anepimeron 

without fine setae; genitaiia as in Figs. 468-479 (James Bay south to Michigan, souhem Ontario, 

southern Quebec and Connec ticut) ................................................................. L. teaugrommus Loew 

Apical bands of paie t o m e n m  on abdominal tergites about 0.2 times the length of tergite; lateral 

setae on tergites 5-7 dark; dorsal abdominal setuIae dark; epandrium in dorsal view with medial 

margins moderately concave (Fig. 263); antennal ratio LF2+3/LFl about 0.8; anepimeron with fme 

setae; genitalia as in Figs. 263-274 (AppaIachian Mountains in Virginia) ............................................ 

................................................................................................................. In marshalli sp. nov. (part) 

Bristles on katatergite mostiy white or pale yellow; bristles on basolateral corners of abdominal 

tergite 1 mostly white or pale yellow; hairs on tergite 8 brownhlack; hypogynial vaIves of sternite 8 

with strong bristles ......................................................................................................................... 24 

Bristles on katatergite dark brown/blac k; bnstles on basolateral corners of abdominal tergite 1 

mostiy either dark browniblack or white or pale yellow; hah  on tergite 8 brownhlack or white; 

hypogynial valves of sternite 8 bue, or with fine hairs or strong bristles ........................................ 28 

Short appressed hairs on metafemur mosdy dark browdblack, a few white basdly; genitalia as in 

............................... Figs. 449-45 1 (Québec and Michigan south to Virginia, West Virgina and Ohio) 

......................... ,. ........... ,. ......................... L. slossonae Cole & WUcox 

........................................... Short appressed hairs on metafcrnur mostly white, some dark apically 25 

Grey or gold-grey tomcnnun on abdominal tcrgitcs fonning dehite apical bands, the basal areas of 

tergites with brown tomcntum .......................................................................................................... 26 



Pattern of gold-grey apical tomcntum aiid basai bmwn or grcy-bmm tomentum vague, the apical 

tomentwn not formirig a definite band and oRen exrcnding dorsaliy ta tergite base, d u c h g  basal 

brownish tomenturn to faint basolateral patches; gcnitalia as in f igs. 4 1 7 4  19 (Southem 

Applalachian Mountains corn North Carolina to Mississippi; Piedmont (rarely in coastal areas) 

fiom South Carolina to Georgia) .................................................................... L. schiwpygus sp. nov. 

Apical bands of grey tomentum extending basally dong rnidline ou dorsum of abdominal tergites, 

forming a grey triangle partly dividing basal brown tomcntum into basolated patches; genitalia as 

in Figs. 324-326 (Southern Ontario and centrai Michigan West to Iowa, south to Mississippi and 

Georgia) .................................................................................................................. L. opaculus Loew 

Apical bands of grey tomentum not extending basally dong midline of tergite .............................. 27 

Spematheca with basal half of the apical stnate tube strongly sclerotized and not striate; with a 

dense patch of caniculi irnmediately apical to the stnate portion of this tube (Fig. 355); genitalia as 

in Figs. 353-355 (Lowlands of southern Alabama) ....................................... L. piestolophus sp. nov. 

Spermatheca with apical suiate tube normal, without strongly sclerotized basal portion; caniculi 

irnmediately apical to striate tube more or less sirnilar in density to those on rest of tube (Fig. 9 1); 

genitalia as in Figs. 89-9 1 (Centrai Appalachian Mountains: Kentucky, Tennessee, West Virgina) 

.................................................................................................................... L. appafachensis sp. nov. 

Hairs on tergite 8 brown or black; hypogynial valves on sternite 8 bearing short spines; antemal 

ratio LF2+3/LFI greater than 0.75; genitalia as in Figs. 276-278 (AppaIachian Mountains in 

Virginia) ............................................................................................................. L. murshaili sp. nov. 

Hairs on tergite 8 white; hypogynial valves on stemite 8 bue, at most with fine hairs; LF2+3/tFl 

tess than 0.65 ................................................................................................................................... 29 

Bristles on basolateral corners of abdominal tergitc 1 white or pale yellow; genitalia as in Figs. 497- 

499 (fernale of L. chtysotus sp. nov. is unknown, but alrnost certainly wiI1 key here) (Indiana and 

................................................................ Ohio east to Virginia and Delaware) L. woodorrrm sp. nov. 

......................................... Bristles on basolateral corners of abdominal tergitc 1 dark brownlblack 30 

Anterior matgin of metacoxa with a coxal peg (Fig. 13); hypogynial valves of stemite 8 

ferruginous, bearing the bairs (Cenrral Afbcrta) ...................................................... L. can-1 sp. nov. 



30b Anterior masgin of metacoxa without a coxal pcg; hypogyaial valves of stemitc 8 browdblaclr. 

without fine bairs .............................................................................................................................. 31 

3 la Tomentum of hcad, thorax and legs pale gny; acrostichai stripcs usually absent; usually a thin 

brown medial srripe present; a few white hairs on anepimeron; gcnitalia as in Figs. 138-140 

(northern British Columbia south through western Alberta to central California and southem 

................................................................................................................... Colorado) L. cinereus Cole 

3 1 b Tomenm of head and thorax brownlgold-grey; acrostichal stnpes present; anepimeron bare; 

genitalia as in Figs. 48 1-483 (James Bay south to Michigan, southem Ontario, southem Quebec and 

................................ Connecticut) ..,.... .................................................... L. terragrammus Loew 

42.2 Identification key to the Nearctic species of Lasiopogon occurring in, and west of, the Rocky 

Mountains 

Anterior margin of metacoxa with a coxal peg (Fig. 13) ................................................................... 2 

Anterior margin of metacoxa without a coxal peg .............................................................................. 6 

kfystax white or rnostly white ............................................................................................................ 3 

.......... kCIIysmi~ black or brown, sometimes with a few white setae ventrally ................................ .. 5 

Anepistemal and coxal setae long, stout and white, the anepisternal setae about twice as long as the 

antennrie; k g  bristles white; one pair of black orbital setae; metacoxai peg stout and rounded 

apically (species active in aununn: Nevada plateau) .............................................. L. unc-7 sp. nov.* 

Anepistemal setae absent or short, less than the length of the antennal scape and brownhlack; coxal 

setae fine, white; leg bristles black/brown; more than one pair of black orbital setae; metacoxal peg 

.......................................................................................................... slender, acute apically (Fig. 13) 4 

Abdominal tergites with basal areas lacking tomenhim, the black or brown cuticle shining; in 

femaies the bare areas are often resüicted to basolateral arcas; antenna with FI width at Ieast 0.4 the 

length; mystax of female ofien dark dorsally (subalpine habitats, Cascade Mountains from 

............................................................ Washington to northern California) L. deficotdus Melinder* 



Abdominal tergites covered with tomcntum, apically grty, basally brown; antcnna with F 1 width 

0.25 to 0.3 the length (streambanks on east side of Rocky Mountains and adjacent p l a h  in Alberta 

and Montana) ................................................................................................ L. m*v&ams Me[an&r* 

Base of abdominal tergites with brown tomentum; vertex with brown tomennun; noral pattern 

strong, with wide brown dorsocentral and medial srripes and brown lateral areas (coastal streams, 

Washington to northern Oregon) ............................................................... L. pugeti Cole & Wücox* 

Base of abdominal tergites mostly sbining biack; vertex with grey tomentum; notai pattern obscure, 

usually dark grey with faint brown dorsocentral and medial stripes (Alaska, Yukon and extreme 

northwestern Northwcst Territones) .......................................................... L canus Cole & Wilcox* 

............. Dofsurn of halter knob black or brown, or partially covered with black or brown markings 7 

Dorsum of halter knob plain white or yellow ................................................................................ 12 

Mystax brown/black, sometimes a few white setae ventrally; abdominal tergites with varying 

amounts of tomentum; in dorsal view the epandrium halves without disc-like processes on the 

medi al margins .................................................................................................................................. 8 

Mystax mostly white or white with black setae dorsally; abdominal tergites shining black with 

apical bands of grey tomentum covering 0.25-0.5 the length of the tergite; in dorsal view the 

epandnum halves with medial margins strongly ernarginate in apical half, these emarginations 

bearing disc-like processes (Fig. 535); female with sternite 8 black (Alaska and Yukon south across 

............................................... northem British Columbia to central Alberta) L. prima Adisoemarto* 

............................... Some of the bristles on basolaterai corners of abdominal tergite 1 blackhrown 9 

.................................... Bristles on basolaterai corners of abdominal tergite 1 white or pale yeIlow 10 

Tomentum of head and thorax pale grey; dorsocend siripes brown, thin brown medial stripe 

present or absent; halter markings usually not covering entire dorsum of knob; legs and male 

genitalia black with grey tomentum (femaie genitalia shining); genitalia as in Figs. 12 1- 136, 138- 

......... 140 (northem British Columbia and western Alberta south to central California and Colorado) 

........................................................................................................................ L. cinereus Cole (part) 

Tomentum of head and thorax grcy/gold-brown; dorsoccntral stripes strong and a medial stripc 

n o d l y  prescrit; black or brown pigment strongly covering entirc dorsum of halter b b ;  tbiae 



and genitalia (uicluding both stcmitc 8 and tcrgite 8 in f c d e )  ofkn femginous/yellow-rtd, the 

male geni talia without tomenturn (southern British Columbia south to California and Colorado ......... 

........................................................................................................ L. /um@ennis Melander* (part) 

Dark pigment usually not completely covering dorsum of baiter hob;  katatergite setae black; in 

male, abdominal tergites with apical bands of tomentum very narrow, usually covcring only the 

intersegmental membranes, the tergites shining black; female wiih brown hairs on tergite 8 and 

black bristles on apical lobes of sternite 8; genitalia as in Figs. 186-197, 199-201) (Alaska and 

Yukon south across northeastern British Columbia to centrai Alberta) ........ L. hinei Cole & Wiicox 

Black or brown pigment strongly covering entire dorsum of halter knob; at least some katatergite 

setae wnite, golden or pale brown; in rnale, abdominal tergites covered with tomentum, not shining 

black; female with paie hairs on tergite 8; apical lobes of stemite 8 without bristles ...................... 11 

Anterior scutum with short setulae, usuall} fewer than two anterodorsocenual setae longer than 

antennal scape -t pedicel; mesonotal tomentum grey, usually suffised with some brown or gold, the 

dorsocentrai stripes strong and a medial stripe normally present; tibiae and genitalia (including both 

sternite 8 and tergite 8 in female) ofien femginous/yellow-red (southern British Columbia south to 

Caiifomia and Colorado) ................................................................ L. fumeennis Melander* (part) 

At l e s t  three anterodorsocentd setae as long as antennal scape + pedicel; mesonotal tomentum 

grey, ssipes usually obscure; tibiae and genitalia brown (sternite 8 in îèmale femginoud yellow- 

red) (mountains of southeastem Wyoming) ............................. ,. ................ L polensis Lavigne* 

Mystax mostly white or golden ........................................................................................................ 13 

Mystax brown or black, sometimes with a few white setae ventrally .............................................. 25 

.......................................................................................................... Scutellar brides blackhrown 14 

ScutelIar bristles white ..................................................................................................................... 18 

Tibiae and tarsi ferruginous or ycllowish, contrasting with browdgrey of femora (in L. tes-5 sp. 

...................................................................................... nov., femora are ofien largely ferruginous) 15 

............................................................................ Tibiae and tarsi brown/black with pale tomenhm 16 

Notd bristles strong and abundant, usually more than 4 anterior darsocentds and 3-4 strong 

postalars; fcrnora brown with grey tomentum; epandrium fcmginous to brown with thin gny 



tomentum lateraiiy, in dorsai view the medial margins smngly concave; femalc tcrgitc 1 Qrk 

brown/black, with bristles on laterd lobes; gcnitalia as in Figs. 92-103, 105- 107) (dry grasslands 

and shrub-steppes of the Great Basin (Washington south to Nevada and Utah) ................................... 

............................................................................................... L. ckaetosus Coie & Wilcox (part) 

15b Anterior dorsocentral bristles weak, usually 1-2; only 1 strong postalar, at least bases and apices of 

femora femginous; epandriurn ferruginous, swollen, shining, and without tomeatm, in dorsal view 

the media1 margins more or less parailel and bearing a mal1 dark central tooth (cf Fig. 534); female 

.................. tergite 8 ferruginous and without bristles on lateral lobes (mountains of eastern Arizona) 

................................................................................................................................... L. tes-5 sp nov,* 

16a Bristles on katatergite and basolateral corners of abdominal tergite 1 white/yellow; almost al1 setae 

on anterior part of scuturn are minute setulae; epandrium in lateral view much wider apically than 

basally, the greatest width about 0.6 times the length; in dorsai view the epmdrium halves with 

mediai margins more or less parallel, each with a shallow tooth centrally (Fig. 372); genititlia as in 

Figs. 372-387) (mountains of northern New Mexico) ......................... L quadnYinams Jones (part) 

16b Katatergite bristles al1 or mostly brownhlack, rarely in L. ripicola al1 pale; at Ieast some bnstles on 

basolateral corners of abdominal tergite 1 browniblack; scuturn with well-devefoped dorsocencrai 

bristles; epandrium in lateral view with dorsal and ventral margins more or less parallei, the greatest 

width about 0.5 tirnes the length; apicoventral corner sharply angled (cf Fig. 537): in dorsal view 

the epandrium halves with media1 margins moderotely concave in apical haIf (cf Fig. 537) ........... 17 

17a Large species, usüally 1 Lm or longer, katatergite bnstles mostly browdblack, some pale; dorsal 

setulae on abdominal tergites of female blackbrown; apex of phalIus with dorsal carina much 

longer than aedeagal tube; apex of dorsal carina expanded and oval in dorsal or ventral view (stream 

margins in the Columbia Basin of Washington and Idaho) ..................... L. ripicoh Cole & Wilcox* 

17b Smail to medium-sized species, to lOmm long, but most 7-9mm; variable in coloration; katatergite 

bristles ail browdblack or sometimes with a few pale; dorsal setulae on abdominal tergites of 

fernale blackhrown, rnixed white/brown/blac k or sometimes al1 wtii te; apex of phallus wi th dorsal 

carina and aedeagal tube about cqual in Icngth; apex of dorsal carina linear, not expanded and oval 

in dorsal or ventrai view (southem California) .................................................... L. drabicola Cole* 



At least latcral brisdes on scunim brown/black; tarsai and some tiiial brides brown/black (cornial 

kaches, Queen Charlotte lslands south to k g o n )  ........................................... L r ic t i i~  Mtlrnder* 

Al1 bristles white ............................................................................................................................... 19 

Antenna with F2+3 longer h n  F1; scutum unifonnly pale grey; small species (beaches on cenual 

coast of California) .................................................................................................... L. IiitorrS Cole* 

Antenna with F2+3 shorter than FI ; scutum with dorsocentra1 stripes brown or grey, often obscure; 

body size variable. ............................................................................................................................ 20 

Males .............................................................................................................................................. 21 

Femalcs.. ........................................................................................................................................... 23 

Epandrium in lateral view much wider apically than basally, the greatest width about 0.6 times the 

length (Fig. 373); in dorsal view the epandrium haives wilh medial margins more or less parallei, 

each with a shallow tooth centraily (Fig. 372); genitalia as in Figs. 372-383) (eastern Rocky 

.......................... Mountains and Great Plains fmm northeastem British Columbia south to Colorado) 

......................................................................................................... L, quadrivitratus Johnson (part) 

Epandrium in laterai view with dorsal and ventral margins more or less parailel, the greatest width 

about 0.5 times the length; apicoventral corner sharply angled (cf Fig. 537); in dorsal view the 

................. epandrium haIves with media1 margins moderately concave in apical haif (cf Fig. 537) 22 

Trochanters and joints of tarsi and tibiae brownhlztck; laterd abdominal setae long and dense, those 

on abdominal segment 2 about the same length as those on segment 1; stemite 8 mostly blacbdark 

..................... brown (beaches and dunes on central coast of California) L. arenicola Osten Sacken* 

Trochanters and joints of tarsi and tibiae femginous/ yellow-red; lateral abdominal setae on 

segment 2 about half as long as those on segment 1; stemite 8 mostly ferruginous/yellow (dry 

...................... grasslands and shnib-steppes east of Cascade Mountains) L. albidrrs Cole & Wicox* 

Eight or fewer major scutellar bnstles arranged in one row; geniialia as in Figs. 385-387) (eastern 

Rocky Mountains and Great Plains tiom northeastem British Co tumbia south to Colorado) 

......................................................................................................... L. quadrivirfams Jones (part) 

..................................... TweIve or more major scutellar bristles arraaged in severai irrcgular rows 24 



Trochanters and joints of tarsi and tibiae browdblacl; lateral abdominal seiac long and dense, those 

on dxiominal segment 2 about the same length as thosc on segment 1 (beaches and dunes on central 

coast of California) ................................................................................ L. arenicola Osten Sacken* 

Trochanters and joints of tarsi and tibiae fcmginoud yellow-red; laterai abdominal set* on 

segment 2 about half the length of those on segment 1, or even shorter (dry grasslands and shrub- 

steppes east of Cascade Mountains) ...................................................... L. ulbidus Cole & Wücox* 

Males ................................................................................................................................................ 26 

........................................................................................................................................... Females 54 

Genitalia fenuginous or yellow-red ................................................................................................. 27 

Genitalia black, brown or dark red-brown, often with tomenturn covering the cuticle .................... 35 

In dorsai view, medial margins of epandrial halves with prominent spine (Fig. 279) (Sierra Nevada). 

L. monricola Melander (part) ............................................................................................................ 

....................... In dorsal view, medial margins of epandrium halves without prominent spine .... 28 

Epandrium in lateral view with the greatest width at least 0.7 the length; genicaiia dark femginous; 

tibiae and tarsi b r o h l a c k ;  scuturn with medial stripe usually present; basal epandrial scierite 

....................................................................................... absent; phallus of type shown in Fig. 573 29 

Epandrium in lateral view with the greatest width usuaily 0.6 or less the length; genitalia bright 

femiginous or yellow-red; tibiae and tarsi often femginous or yellow-red; scutum without media1 

...... stripe; basal epandrial sclerite present or absent; phallus one of types shown in Figs. 574, 580 30 

Epandnum in lateral view twice as wide at apex as at base, apicoventral corner a prominent angle; 

scutum usually with considerable brown tomentum laterally and postenorly (ocean beachcs and 

...... coastal streams, southwestern British Columbia to Oregon) L. pacificus Cole & Wücor* (part) 

Epandrium in lateral view only slightly wider at apex than at base, apicoventral corner blunt (Fig. 

533); scuturn grey, the brown tomentum more or less restrictcd to the dorsocentral and mediai 

sbipes (mountain habitats fkom southem British Columbia and Alberta south to Colorado and Utah) 

..................................................................................................... L. aldrichii Cole & Wücos* @art) 

Epandrium clothcd in long. strong setac, at lcast some as long as the lateral width of cpandriwn; no 

basal umbo; in dorsal vicw medial margins concave in apical half, the convex basal margins rather 



widely separated (Figs. 60,92); apex of epandrium haIves without srna11 flan*=; ~ m d f i a l  

sclerite present; phallus as in Figs. 63-65, 95-97) ............................................................................ 31 

Epandnurn with fine, short setae, considerably shortcr than lateral width of epandrium; basal umbo 

present; in dorsal view the media1 margins t o u c b g  or almost touching at urnbo, only weakly 

concave in apical hdf  and bearing a smdl dark central tooth, (cf. Fig. 534); apex of qandrium 

................... halves ofien with smal1 flange; basal epandrial sclerite absent; phallus as in Fig. 574) 32 

Mystax Iight to medium brown (most specimens have white mystax; these key out elsewhere); in 

laterai view epandrium width 0.4 the length, the setae white or pale brown (gonocoxite bnish 

brown); femora dark brown with pale tomentum, tibiae yeilow-brown or pale red-brown; white 

hairs laterally on basal tergites long, the Iongest on tergite 2 about 0.5 the length of the tergite; 

usuall y more than 5 anterodorsocentral bristles; genitdia as in Figs. 9 2- 1 03 (dry grasslands and 

shrub-steppes, Washington south to Nevada and Utah) ............. L. chaetosus Cole & Wücox (part) 

M ystax dark brownhlack; in lateral view epandriurn width 0.5 the tength, the setae brown; fernora 

dark brown/biack, ferruginous at base and apex, tomentum sparse; tibiae ferruginous; white hairs 

laterally on basal tergites very short, the Iongest on tergite 2 about 0.15 the length of the tergite; 3-4 

....................... anterodorsocentral bristles; genitalia as in Figs. 60-7 1 (mountains of eastem Arizona) 

................................................................................................................................ L. apache op. nov. 

......... .................................... Setal bnish on venter of hypandrium/gonocoxite complex brown ,... 33 

.......................................... Setal bmsh on venter of hypandrium/gonocoxite complex yellowlgold 34 

In ventral view, Iatenl margins of epandrium halves cuMng eveniy to midline apically; trochanters 

and bases of femora fenuginous, tibiae and tarsi femginous; tomentum of thorax usually gold-grey 

(Sierra Nevada and southem Cascade Mountains) ................................ L. testaceus Cole & Wilcox* 

In ventral view, lateral margins of epandrium halves bent abruptly inwards apically; femora, tibiae 

and tarsi brownlblack; tomentum of thorax grey (San Bernardino Mountains of southem Caiifomia) 

................................................................................................................................. L. tes-4 sp. nov.* 

In dorsal view, width of epandrium half just basal to central (00th about 0.5 the Icngth; most of the 

................... short setae laterally and donally on tergites 5-7 dark (Sierra Nevada) L. tes-1 sp. nov.* 



In dorsal view, width of epandrium half just basai to central tooth about 0.4 the Icngth; most of the 

short setae laterally and doisally on tergites 5-7 white (eastcrn dopes of Cascades in Oregon) ........... 

................................................................................................................................. L. tes-3 sp. nov.* 

Zn dorsal view, medial margins of epandrial halvcs with prominent spine (Fig. 279); genitalia as in 

....................... Figs. 279-290 (Mountains of southem British Columbia south to California and Utah) 

L. monticola Melander (part) ........................................................................................................... 

In dorsal view, mediai margins of epandrium halves without prominent spine ............................... 36 

Epandrium in dorsal view with rnedial margins bearing a small central tooth (cf. Fig. 534); basal 

epandnal sclerite absent; apex of epandriwn haives with weak ffange; phallus of type shown in Fig. 

.................................................... 574 (White Mountains of central Sierra Nevada) L. tes-2 sp. nov,* 

Epandrium in dorsal view without small central tooth; basal epandriai sclerite present or absent; 

.......................................................................................... sbape of epandrium and phallus variable 37 

Greatest width of epandriurn in lateral view at least 0.6 times the epandriurn length; basal epandrial 

sclente present or absent ................................................................................................................... 38 

Greatest width of epandrium in lateral view 0.5 times the epandrium Iength, or less; basal epandrial 

.................................................................................................................................. sclerite present 44 

Gonocoxite apical lobes elongate (Fig. 549); epandriurn with basal umbos (Figs. 533, 534); scutum 

with rnedial stripe usually present; basal epandnal sclerite absent; phallus of type shown in Fig. 573 

.........*................ ... ....................................................................................................................... 39 

Gonocoxite lobes absent (Figs. 1 50,565); epandrium without basal umbos and shaped as in Figs. 

14 1,537; scutum without medial stripe; basal epandriai sclerite present; phallus as in Figs. 144- 146 

or 577, 578-579 ...................................... ., ........................................................................................ 42 

Apicoventrai angle of epandrium produced into a strong tubercfe ............................................. 40 

Apicoventral angle of epandriurn without a strong tubcrcle ............................................................ 41 

Mesonotal tomentum grey; donocentral stn'pes somctimes obscure, media1 stnpe obscure or absent; 

............................................... femora shining black, without significmt tomentum (southern Yukon) 

........................................................................................................... L. ynkonensis Cole & WUcor* 



Mesonotai tomentum Iargely browa; dorsocentral and mdial stripcs strong; fcmora black with 

brown tomentum (coastal streanis in nonhem California) ...................................... L. ald-1 sp. nov.' 

Epandriwn in laterai view hardly widcr at apex than at base, apicoventral corner blunt (Fig. 533); 

scutum grey, the brown tomentum more or less restncted to the dorsocentral and mcdial stripes 

(moutain habitats fiom southern British Columbia and Alberta south to Colorado and Utah) ............ 

................................................................................................... L. aldrickii Cole & Wilcox* (part) 

Epandnum in lateral view much wider at apex than at base, apicoventrai corner a prominent angle; 

scutum usually with much brown tomentum laterally and posteriorly (southwestern British 

Columbia south dong the coastal lowlands to northem Oregon) .......................................................... 

L. pacijïcus Cole & Wilcos* (part) .................................................................................................... 

Epandrium in dorsal view with media1 margins strongly concave in apical half (Fig. 14 1); 

katatergite setae black; genitaiia as in Figs. 14 1- 152 (mountains and plateaus of central Anzona and 

western New Mexico) ...................................................................................... L. coconino sp. nov. 

Epandrium in dorsal view with media1 margins dmost paralle1 or only weakly concave (cf Fig. 

............................................................................................... 2 1 8); kzitatergite bristles pale or dark 43 

Epandrium in lateral view as in Fig. 2 19, the width about 0.75-0.5 tirnes the length; most katatergite 

setae white; Iateral setae on tergites very short, the Iongest on tergite 3 only 0.25 times the length of 

......... the tergite, or Iess; genitalia as in Figs. 2 18-229 (mountains of Wyoming) L. luvignei sp. nov. 

Epandrium in lateral view witb width about 0.6 times the length; katatergite setae black; Iateral 

................ setae on tergites long, the Iongest on tergite 3 more than 0.5 times the length of the tergite 

(streamsides in eastern Washington and Idaho) ............................. L. martinorum Cole & Wilcox* 

Scutum usually with thin medial stripe; epandrium in lateral view with greatest width about 0.3-0.4 

times the length and with a broad, shallow ventral tooth subapically (Figs. 12 1-125); phallus as in 

Figs. 127- 129; gonostylus with broad lateral lobe (Figs. 13 1 - 134); mainly pale grey with large 

brown tergite patches in most of its montane range, dark brown in coastai Oregon, intermediate in 

coastai California; genitalia as in Figs. 12 1- 136; species of stony Stream banks (Northern British 

................. Columbia and western AIberta south to California and Colorado) L. cinereus Cole (part) 



S c u m  without u w h l  stripc; epandrium in laterai vicw with grratest width about 0.4-0.5 t h e s  the 

length; phallus and gonostyIus net as above; body co1ouf variable ................................................ 45 

Epandnum shining black with a broad semichular emargination apicoventrally, producing a smng 

subapical ventral tooth; antenna with F 1 long and narrow, the width 0.2-0.25 times the length, and 

F2+3/F1 about 0.6; anepimeron with prominent white hairs (ocean beaches fkom Washington south 

to northem California) .......................................................................................... L. bivittarus Loew* 

Epandriurn not as above; antennae and setation of epimeron variable ............................................ 46 

Some setae on basal segments of antennae white ............................................................................ 47 

Setae on basal segments of antennae brownhlack ....................................................................... 51 

Epandrium in dorsal view with medial margins concave in apical half .......................................... 48 

Epandrium in dorsal view with media1 margins more or less su-aight (eastern Oregon and southern 

Idaho to southem California: may include more than one species) ......... L. zonatus Cole & Wilcox* 

Epandnum in dorsai view with medial margins strongly concave in apical half (cf Fig. 14 1,295); 

antennae with F2+3/F 1 about 0.65 or more (southern California) .......... L. gabrieii Cole & Wücox* 

Epandriurn in dorsal view with media1 margins moderately concave in apical half (cf Figs. 76,420, 

537); F2+3/F1 about 0.5 ................................................................................................................... 49 

Phallus with ventral margins of paramere sheath forming a strong, acute, subapical tooth (Fig. 577); 

apicaI projection of dorsal carina narrow, the base hardly wider than the width at the rnidpoint; 

basal subepandrial sclente present (valleys and hills of western California) ........................................ 

.......................................................................................................... L. cal~ornicus Cole & Wücox* 

Phallus with ventral margins of paramere sheath more or Iess flat, not forniing a strong, acute, 

subapical tooth; apical projection of dorsal carina with b-dse much broader than the width at the 

midpokt; basal subepandrial sclerite present or absent .................................................................... 50 

M y s m  black'brown, sometimes a few white setae ventrally; basal epandriaî sclerite present (central 

......................................................................................................... Sierra Nevada) L. biv-2 sp. nov.* 

Ventral 0.25-0.5 of mystax white; basal epandnal sclerite oniy vague1 y apparent (southem and 

....................................................................... central Califomia lowlands) L. drabicola Cole* (part) 



Eparidnum in dorsal view with medial margins stnught; dorsum of tergites shining browiimlack, the 

apical band of grey mnennim dorsolakrai and laterai only (southem Califomia, northem Baja 

California) ............................................................................................................... L. biv-3 sp. uov.* 

Epandrium in dorsal view with medial margins moderately concave in apical half (cf. Fig. 420, 

537); dorsum of tergites with pny tomentum apically, brown basally, the grey extending basally 

........................................................ dong the midline (except in some specimens of L. wi[hrne~i) 52 

Scutum grey, without distinctive dorsocentral stripes, the stripes vagueiy pale; phallus with apex of 

dorsal carina swolIen but not flattened; phallus with ventrai margins of paramere sheath expanded 

into a ventral carina (rnountains of northem Baja California) ................................. L. biv-3 sp. nov.* 

Scurum with dorsocentral stripes brown and distinct; phaiIus with apex of dorsal carina flattened, 

expanded and disc-like; phallus without ventral carina (cf. Figs. 578-579) (species of ocean beaches 

............... ............................. and coastal rivers fiom Vancouver Island to northern Califomia) ..,.,.. 53 

Longer hairs of abdomen mostly white; usuaily about 5 or 6 dark bnstles basolaterally on tergite 1 

(ocean beaches and coastal tivers fiom Vancouver Island to northern California; also enst of 

........................................... Cascade range in Washington and Idaho) L. willamem' Cole & Wilcox* 

Longer hairs of abdomen mostly yellow/gold; usually more than 9 dark bristles basolaterally on 

........................................................ tergite 1 (ocean beaches in Oregon) L. dimicki Cole & Wiicox* 

Tergite 8 IargeIy ferruginous or yellow-red; tibiae, tarsi and sometimes part of femora ferruginous ... 

........................................................................................................................................................ 55 

.................................. Tergite 8 largely mediumldark brown or black; tibiae and tarsi browdblack 59 

Lateral Iobes of stemite 8 with or without short hainTbut no bristles (Fig. 582); femora al1 

browniblack or with extreme bases ferruginous or red-brown (mountains and foothills 6om central 

................................................................................................................. Oregon south to Arizona) 56 

Laterd lobes of stemite 8 with rather weak bristles (Fig, 73); fmora blackhrown with both bases 

............................. and apices ferruginous; genitalia as in Figs. 73-75 (mountains of eastem Arizona) 

................................................................................................................................ L. apache sp. aov. 



Bases of femora ferruginous, more or less contrasting with the dark browa/black of the rest of the 

femora (note: many f e d e  sptcimens of L. festaceu(i and L. tes-3 sp. nov. are indistinguishablc) 

......................................................................................................................................................... 57 

Femora al1 dark brown/black. ........................................................................................................... 58 

Tomentum of thorax and apicd bands of abdominal segments usually with a definite goldhrown 

.... cast (Sierra Neva& and southem Cascade Mountains of California) i. testaceus Cole & Wilcox* 

Tomentum of thorax and apical bands of abdominai segments mostiy grey with some faint gold 

(eastem dopes of Cascades in Oregon) ................................. .... ..................... L. tes-3 sp. aov.* 

About 1Omm long; tomentum of thorax and apical bands of abdominal segments gotd-grey; tibiae 

femginous, contrasting with dark brown femora (Sierra Nevada) ......................... L. tes-1 sp. nov.* 

About 8-9mm long; tomentum of thora- and apical bands of abdominal segments grey; tibiae light 

browwbrown, not contrasting strongly with femora (San Bernardino Mountains of southem 

Califomia) ............................................................................................................... L. tes4 sp, nov.* 

Dorsum of abdominal tergites with apical grey tomentum extending anteriorly on the midline in a 

broad triangle, separating two patches of brown tomentum basaily (this pattern vague in some 

species) ............................................................................................................................................. 60 

Dorsum of abdominal tergites with apical grey tomentum forming a band that does not extend 

antenorfy along the midline ............. ... ......................................................................................... 66 

Short, appressed hairs on dorsum of metafemur black/brown, at l em  in apical haif; tergite 

tomentum pattem usudIy vague, the basal brown patches weak (fernafe of L. biv- 1 sp. nov. 

[mountains of northem Baja California] is unhown, but probably would key before couplet 62) 

Short, appressed hairs on dorsum of metafemur white: tergite tomentum pattem usually definite, the 

basal brown patches more or less clearly defined (except in L. martinorum) .................................. 62 

Stemite 8 al1 femginous; apical lobes of sternite 8 without brides; lateral white setae on 

abdomina1 tergite 3 long, about 0.3 the length of the latenl margin; medium-sized to small species, 

length usually 9mm or less (White Mountains of central Sierra Nevada) ..... L. tes-2 sp. nov.* (part) 



Sternite 8 dark brown/black; apical lobes of sternitc 8 witb bristles; lateral white setac on a b d o d  

tergite 3 spane, minute; large specie~. iength usua.i!y greater than 12mm; genitalia as in Figs. 154- 

.... 156; (mountains and plateau of central Arizona and western New Mexico) L. coconino sp. nov. 

............................................................................................... Setae on antennal scapc brown/black 63 

.................................................................................... At l e s t  some setae on antemal scape white 64 

Long lateral setae on abdominal segments 1-3 white; normally 4-7 black br ides laterally on 

abdomid tergite 1 (coastal beaches and river banks from southwestem British Columbia south to 

northern California) ............................................................... L. willamem* Cole & Wilcor* (part) 

Long lateral setae on abdominal segments 1-3 yellow/gold; noml ly  9-12 black bnstles laterally on 

..................................... abdominal tergite 1 (coasmi beaches in Oregon) L. dimicki Cole & Wilcor* 

Tornentum IargeIy pale silver-grey, the dorsocentral stripes and the basal brown patches on the 

abdominal tergites pale and often obscure; white anepimeron hairs negligible (strearnsides in 

........................................................ eastern Washington and Idaho) L. mariinorum Cole & Wilcox* 

Tomentum grey with brown and gold highlights, the dorsocentriif swipes and basal brown patches 

on the abdominal tergites definite; white anepimeron hairs present and obvious (California) ......... 65 

Mysta.~ with ventral third or half pale; setae venrraily on abdominal segments 6-7 white; small to 

.......... medium-sized species, usually less than 9mm long (southem and central Califomia lowlands) 

L. drabicola Cole & Wilcox * (part) .................................................................................................. 

Mystav da& or only a few ventral setae pale; setae ventrally on abdominal segments 6-7 

brown/blztck; larger species, usually more than 9mm long. Females of L. calfomictcs Cole & 

WiIcox* and L. biv-2 sp. nov.* cannot be distinguished with any confidence. The latter species is, 

on average, larger and more hirsute than the former. L. calfornicus lives at low to moderate 

elevations in west-centrai California; L. biv-2 sp. nov. is restricted to the central Sierra Nevada. 

......................................... Stemite 8, including hypogynial valves, ferruginous or amber coloured 67 

Sternite 8 variable in colow: whole sternite, including hypogynial valves, dark brownlblack; or base 

............. of sternite dark browniblack with valves fcmginous; or only base of sternite fenuginous 68 



Short setae on dorsum of mecafemur bmmi/black; laGerai setae on abdominal tcrgites 4-7 

brown/black; apex of hypogynial valves extending past cerci and acanthophorite spines; apical 

lobes of stemitc 8 without bristies (White Mountains of central S i em Nevada) .................................. 

....................................................................................................................... 1;. tes-2 sp. nov.* (part) 

Short setae on dorsum of metdemur white; laterai setae on abdominal tergites 4-7 white; apex of 

hypogyniai valves just reaching tips of the cerci and acanthophorite spines; apicai lobes of sternite 8 

with pale, rather weak bristles; (eastern Oregon and southern Idaho to southem California; may 

include more than one species) ............................................................... ï. zonatus Cole & Wilcox* 

Hypogynial valves and lateral lobes of stemite 8 ferruginous; lateral lobes of steniite 8 without dark 

bnstles (except in L. biv-3 sp. nov.); scutum normally with media1 stripe, but sometimes obscure 

............................................................................................................. (absent in L. biv-3 sp. nov.) 69 

Hypogynial valves of s ternite 8 brownhlack; lateral lobes of stemite 8 with dark bnstles; scutum 

without media1 stripe, except in most specimens of L. cinereus ...................................................... 72 

Apical bands of pale tomentum on abdominal tergites emarginate dorsocentraîly, the black, shining 

cuticle and dark brown tomentum reaching, or almost reaching, the posterior margin of the tergite; 

lateral lobes of sternite 8 with fuie dark bristles; scutum without medial stripe (southern California 

and northem Baja California) .................................................................................. L. biv-3 sp. nov.* 

Apical bands of paie tomentum on abdominal tergites not emarginate dorsocentrally, the basal 

margin of the band parailel to the apical rnargin of the tergite; lateral lobes of sternite 8 without dark 

brides; scutum with medial stripe (sometimes faint) .................................................................. 70 

Metafernom with almost al1 dorsal short setae and the long, fine, ventrai setae white (southem 

Yukon) ............................................................................................... L. yukonensis Cole & Wücos* 

Metafemora with short dorsal setae brown/black (at least on the distal halo and the long, fine, 

.......................................................................................... ventral setae brown/black or white/gold 7 1 

Venter of metafernota with fuie setac mostly white; setae on venter of abdominal sternite 7 mixed 

brown/black and white; scutum largely grey, the brown tomentum more or less restricted to the 

dorsocentral and medid stripes; scutellum with grey tomenmm (mountain habitats fiom southern 

British Columbia and Alberta south to Colorado and Utah) ................... L. aldrichii Cole & Wücox* 



Venter of metafemora with fine s e t a  mostly goIdhmwn; sctac on venter of abdominal s ternite 7 

golden or gold rnixed witb brownfblack; usually considerable brown tomentum Iatcrally and 

posteriorIy on scutum, suffused with the grey basal tomenm; scutelIum with brown tomentum. 

Femles of L. pacij?cus Cole & Wikox* (southwestern British Columbia south dong the coasd 

lowlands to northern Oregon) and L. ald-1 sp. nov. (coastal streams in northern Califomia) cannot 

be distinguished with any confidence. 

Shon appressed setae on dorsum of metafernom b r o ~ b l a c k ;  geaitalia as in Figs 292-293 ................ 

....................................................................................................................... L. monticda Melander 

Shon appressed setae on dorçum of metafemora white .................................................................... 73 

Setae on scutum around the anterior ends of dorsocentral stripes shorter than antennal scape; 

tomenturn on scutum grey with faint brown dorsocentral stripes; genitalia as in Figs. 23 1-233 

(mountains of Wyoming) ...................................................................................... L. lavignei sp. nov. 

Setae on scutum around the anterior ends of dorsocentral stripes as long as, or longer than, antennal 

scape + pedicel; tomentum on scutum grey or greyhrown with definite broivn/gold-brown 

dorsocentral stripes ........................................................................................................................... 74 

Most fine setae on tibiae white; antemal ratio F2+3/F1 more than 0.6 and normally greater than 0.7; 

body length normally less than 8mm (southern California) .................... L. gabrieli Cole & Wilcox* 

Fine setae on tibiae brown/black; antennal ratio F2+3/F1 variable; body length greater than 8mm .7S 

r-m crossvein at, or distal to, middle of discal cell; setae on ventrolateral margins of abdominal 

tergites 1-7 white; setae on abdominal stemite 7 whitdyellow (ocean beachcs from Washington 

south to northern California) ............................................................................... L. bivirtatus Loew* 

r-rn crossvein proximal to middle of discal cell; setire on ventrolateral margins of abdominal tergites 

.............. 1-3 or 4 white, the rest brownhlack; setae on abdominal sternite 7 white or brownhlack 76 

Setae on abdominal sternite 7 white; typically, the tomentum of the body brown/grey, the 

browdgrey acrostical stripes often distinct; no medial saipe; brown basai patches on the donurn of 

abdominai tergites covering 0.4-0.5 times the length of tergites (ocean beacks and sandy banks of 

coastal rivers tiom Vancouver Island to northcrn California; east of Cascades dong streams in 

.............................................. northern Washington and Idaho) L. damer r i  Cole & Wilcox* (part) 



76b Setae on abdominal stcmite 7 bmwnlblacl<; typically, the whole body coverod wi& pale gwy 

tomentum (extensive brown tomentum in populations from southwestern Oregon and northwestern 

California); acrostichal stripes faint or absent; a thin medial sbipe usuaily pment; brown basal 

patches on the dorsurn of abdominal tergites covering 0.5-0.75 timcs the length of tergites (to 0.9 

times the length in southwestern Oregon and northwestern California); genitalia as in Figs. 138-140; 

species of stony Stream baaks; (Nonhem British Columbia and western Alberta south to California 

and Colorado) ............................................................................................................ L. cinereus Cole 

4.2.3 Identification key to LIlsiopogon species of the East Palaearctic (east of 60' E latitude) 

Scutellar brides white ....................................................................................................................... 2 

ScuteIlar bristles brown or black ....................................................................................................... 3 

Scutum gold/brown-grey with dorsocentral and acrostichal suipes; abdominal tergites with bands of 

grey tomentum apically and thin brown tomentum basally, the brown cuticle shining through, 

especially in males; body length 7-IOmm; genitalia as in Figs. 202-2 17 (Russia: BuryatskayalBaikal 

region) .................................................................................................................. L. kjachtensis Lehr 

Scutum silver-grey, siripes obscure or absent; tergites covered with silver-grey tomennim, which is 

somewhat more intense apically; very mal1 species, body length less than 6rnm (Katakhstan) .......... 

................................................................................................................................ L. taittevi Lehr* 

Katûtergite bristles white, sornetimes with a minority of biack ones, or sometimes goldedple 

................................................................................................................................................. brown 4 

........................... ..................*.*................*.......................... Katatergite bristles black or dark brown ,, 6 

Scuturn with brown medial stripe between detinite donocentral stripes; mystax white or goIden, 

often with some Iight brown bristles dorsally; abdominal tergites shining broudùIack with paIe 

tomennim forming apico1ateral triangles (China: Qinghai Province) ............ L. eicliingen' Hradsky* 

Scutum without smng medial smpe, the dorsocentrai strips present or absent; mystax white or 

dark with pale setac ventrally; abdominal tergites broadly grey apically, with or without brown 

tomentum basally ................................................................................................................................ 5 



Myscax and occipitai setae white; katatergite briscles white; dorsocenaal soipes bmwq o h  f i t ;  

bnstles of tibiae and tarsi white, ofien some light brown; halter lmob with browo spot; very s d l  

species, the body leagth 5-6.5mm (Russia: Tuvinskayd Altai region) .............. L tuvensis Richter* 

Mystar mostly black with white hairs ventrally; occipital setac black; katatergite bristles white, 

often with a few black; scutum grey, dorsocentral stripes obscure or absent; bristles of tibiae and 

tarsi mostly black; medium-sized to large species, the body length 9.5- 1 1 mm; genitalia as in Figs. 

356-370 (China: Qinghai Province) ............................................................... L. qinghaiensis sp. nov. 

.............................. Basolateral bristles on abdominal tergite 1 al1 white; halter knob wi!h dark spot 7 

At les t  some of the bnstles on abdominal tergite 1 black; halter knob with or without dark spot 

....................................................................................................................................................... 10 

M ystax mos tl y white, with dark setae dorsally in females; halter spot dark and de finite; genitaiia in 

mafe bnght ferruginous with brown gonocoxite bmsh; abdominal tergites grey with basai patches of 

brown tomentum; antennal flagellum 1 short and broad, WFl/ZF1=0.33-0.42; genitalia as in Figs. 

452-467 (Russia: Primorskiy Kray) ......................................................................... L. terneicus Lehr 

Mysta.~ brown/black, often with a few pale setae ventrally; halter spot definite or often diffbe; 

colour of genitalia and abdominal tergites variable; shape of antemal flagelium 1 variable. ............ 8 

Abdominal tergites with silver-grey tomentum apically, the tomentum extending basally on midline 

and separating the brown basal tomentum into a pair of patches; Iateral setae white, dorsal setuiae 

white on 1-5, brown on 6-7 (Mid-elevation forests of Taiwan) ........................... L. solox Enderlein* 

Abdominal tergites largely shining black basally, any brown tomentum thin or absent. L. hinei 

female (L. leleji fernale unknown) with apical grey tomentum covering about half the length of the 

tergite, the border with the brown basal areas sometimes vague and the grey £?equently extending 

.............................. basally on the midline; abdominal setae variable (geniîalia as in Figs. 199-20 1 )  9 

Abdominal tergites in male almost cornpletely shinirig black, the grey apical bands of tomentum 

covering only the intersegmental membranes; dorsal sctulac white on 1-2, brown on 3-7; gcnitalia 

as in 186-197; for female see 8b (Europcan Russia through Siberia to the Pacific Occan; North 

............................................... America Erom Alaska east to central Alberta) L. kinei Cole & W~COS 



Abdominal tergites in male with apical gold-grey tomentum covering 0.3-0.5 the length; dorsal 

senilae white, long, hairlike on 1-5, brown on 6-7; genitaiia as in Figs. 250-262 (female unknown) 

......................................................................................... (Russia: Pnmorskiy Kray) L. leleji sp. nov. 

Halter knob dark dofsally, metacoxal pegs usualIy preseat; medial stripe ofien present on scutum; 

abdominal tergite 1 bnstles mostly white with a few black; abdomen Iargely shining black with pale 

tomentum bands very narrow apically; male with flattened disc-like lobe on dorsornedial margins of 

............................ epandrium (cf Fig. 535) (Russia: Lena River region eastward to the Pacific Ocean) 

...................................................................................................................... L. septentrionulis Lebr* 

................... ......................................................................................... Halter knob pale dorsally ,. 11 

Except for some on abdomen and coxae, al1 setae, inctuding the fine hairs of the gena, proboscis 

... and legs, brown1blac)c; genitalia as in Figs. 327-339 (female unknown) (China: Qinghai Province) 

.............................................................................................................. L. phaeothysanoms sp. aov. 

....................................................................... Fine hairs of gena, proboscis anci much of legs white 12 

Anepimeron without fine hain; scutellum with a single row of 5-6 main setae; mystax black with 

some white seke ventraliy; genitalia ferruginous; female sterite 8 without medial lobes; only fernate 

........................................................................... known (China: Qinghai Province) LI unc-4 sp. nov* 

Anepimeron with fine hairs: scutellar setae abundant, m g e d  in two or more irregular rows; 

. female stemite 8 with media1 lobes between the hypogpial valves (Fig. 57) ................................ 13 

Abdominal tergites shining black dorsally, the brown basal tomentum scarce or absent and the 

apical bands of pale tomentum very narrow, mostly restricted to the apicolateral margins; female 

sternite 8 with hypogynial valves slender, knife-like and p d l e l ,  the edges oriented dorsoventraIly 

(Fig. 40 1 ); male with gonostyIus as in Fig. 395 genitaiia as in Figs. 388-403 (Japan: Hons hu, 

K yus hu) ............................................................................................................... L. rokuroi Hrads ky 

Abdominal tergites with broad apical bands of gold-grey tomentum covering 0.25-0.50 the length of 

the tergites; tomentum on tergite bases thin gold-brown, the dark cuticle shining through; female 

........................................................................................ and male gcnitalia variable .................... ,., 14 

Male with al1 abdominal tergites bearing white hairs laterally; gonostylus as in Fig. 177; 

subepandrial sclerite longer than broad (Fig. 18 1); fcmale stemite 8 with medial lobes much shorter 



than the hypogyniai valvcs, the vaives in ventral view strongly curved medially, cheir tips almost 

meeting (Fig. 183); genitdia as in Figs. 170- 185 ................................................. L. kasanicus Lehr 

Male with lateral setae paie on abdominal tergites 1-4, dark on 5-7; subcpandtial sclente broader 

chan long; female with sternitc 8 mediai lobes subequal in length ro the hypogynid valves, the 

valves pardlel in ventral view, the tips separated (Figs. 57, 247) ................................................ 15 

Male with phallus dorsal carina broadly disc-like in ventrai view (Fig. 48); gonostylus as in Fig. 5 1; 

female with hypogynial valves including lateral margin of medial lobe (Fig. 57); genitalia as in 

Figs. 44-59 (Japan: Hokkaido. Russia: Kurile Islands) ....................................... L. akuishii Hradsky 

Male with phallus dorsal carina only narrowly flaaened in ventral view (Fig. 238); gonostylus as in 

Fig. 24 1 ; female with hypogynial valves including only base of media1 lobe (Fig. 247); genitalia as 

............................................................... in Figs. 234-249 (Russia: Primorskiy Kray) L. lehri sp. nov. 

4.3 Descriptions of Species in the opaculus section 

The species arc treated in alphabetical order. 

43.1 Lasiopogon akaishii Hradsky 

Figs. 44-59, 500. 

Lasiopogon akaishii Hradsky, 198 1. Trav. Mus. Hist. nat. Gr. Antipa 23: 179. 

Diagnosis. A medium-sized, grey and brown species. Mystax and other head bristles dark. Antennae 

brown, F 1 long; F2+3/F 1 = 0.52-0.63. Thoracic tomentum dorsally and laterally grey to browdgold-grey 

with brown dorsocentrai stripes and grey or brown-grey acrostichal suipes. Main thoracic and leg bristles 

dark; anterior donocentral bristles 4-5. Abdominal tergites basally with thin brown tomenm; apical bands 

gold-grey, covering 0.25 to 0.4 times the length of the segments. Bristles on tergite 1 dark; al1 laterd setae 

pale on tergites 1-4, mostly dark on 5-7; dorsal seculae dark. Width ofcpandnum about 0.35-0.4 times the 

length in lateral view, the dorsal and vcnual margins parailel, the apex rounded. In dorsal view suongly 

concave mcdiaily. Femaie with abdominai grcy apical bands about 0.4-0.5 times the length of the segments. 

Terminalia dark brownlblack with light brown hairs; sternite 8 with black hypogynial valves parallei, the 

media1 Iobes ferruginous with paie brown hairs. 



Description. Body length a 8.8- 1 1.2mm; 9 10.9-2 1.7m 

Head. HW a' t.96-2.20mm; O 2.22-2.52mm. FW d 0.424.46mm; O 0.50-0.58mm. VW 8 0.96-1.02mm; 9 

1 .O7- 1.23m.  VW/HW = 8 0.46-0.49; 9 0.47-0.49. FWNW = d 0.44-0.47; 9 0.47-0.50. VDNW = 8 

0.09-0.12; Q 0.11. GH/GL= d0.27-0.33; ? 0.30-0.37. 

Face with silver or gold tomentum; vertex brown-grey, occiput dl grey or grey ventrally, 

browdgold-grey dorsally. Beard and labial hairs white, mystax bristles brown/black; ail other setae 

brown/black. Occipital bristles rather strong (to 0.8mm), abundant, those behind the dorsornedial angle of 

the eye strongly curved anterolaterdly; lateral and ventrd oncs shorter, straighter. Frontai and orbital setae 

abundant, long (to 0.6mm). 

htennae (Fig. 56). Brown; setae brown; Fl setae sometimes present. F1 long, more or less parallel-sided 

or slightly tapered &om base WFIILFl = d 0.24-0.3 1 ;  ? 0.29-0.35. LF2+3/LF 1 = d 0.56-0.6 1;  O 0.52- 

0.63. 

Thoras. Prothorax grey/brown-grey, with goldmrown dorsally, hairs white; postponotal lobes gold-grey, 

the lateral angle femginous, hairs strong, brown. Scutum coloration variable; tomentum grey with brown 

highlights, varying to predominantly brown. The grey specimens have darkmedium brown dorsocentral 

stripes bordered with light b rodgold ;  they extend to the scutelIurn. Extensive golcübrown nuis 

ventrolateral ly Erom the postpronotal lobe to the postalar area; the faint brown of intermediate spots is 

almost invisible. The acrostichal stripes usually with a weak media1 stnpe of pale goldibrown; stripes only 

slightfy darker grey than the basal tomenrurn, and are vague, at best, in al1 specimens. At some angles, 

posterior nota1 dope gold-whitejgold beween the dorsocentral stripes. In other specimens the grey is 

infbsed with varying arnounts of browdgold; the acrostichal stripes become grey-brown and the brown- 

grey intermediate spots are slightly more pronounced between the light brown/gold of the ventrolateral 

areas and the lateral borders of the dorsocentral stripes. Al1 strong bristles bIack, fmer setae brown. 

Dorsocentral setae usually abundant; anteriors 4-5, longest to 0.9mm. mixed with only slightly fmer setae; 

5-7 posteriors. Nota1 setae abundant, erect, long (to 0.4mm). Postalars 2-3, with shorter setae; supra-alars 2- 

4 among shorter secae; presuturals 2-3, posthumcrals 1. Scutellar tomcntum grey with gold highlights or 

gold-brown dorsally in darker specimens; apical scutellar bristles dark, abundant, in about 2 imgular rows, 

3-4 strong oaes on each side mixed with many shortcr, weaker dark bristlcs and hairs. 



Pleurai tomentum silver-grey to gold-gmy, gold/brom-grey dorsally in darker spciwns. 

Katatergite setac black, 6-9 among sparsc, finer wbite and dark se-; katepistemal secac white. often long. 

Anepis temal setae 1 0-20, dark (to 0.6mm); somelimes a few other pale, wcaker ones v e n d  1 y; a patch of 

rather long, erect brown setae on dorsal shelf. Aaepixneron with a few white setac. 

Legs. Base colour ciark brown/'black Tomentum of coxae grey with some gold highlighis; tomennim on 

rest of legs grey. No coxal peg. Main brides dark brown/black; pale hairs white. Femora dorsally with 

decumbent hairs in male and female pale basaily, dark apically; pde hairs predominate in most, but not dl, 

specimens. Longer erect h a h  abundant ventrally and laterally, especially on profemw; pale basally, dark 

apically; Iongest paie ventral setae as long as, or longer than, thiclcness of femur. Femora with dark, 

abundant, dorsolateral brisdes mixed with long hairs; fme, especiaily on profernur, usuall y fewer and 

suonger on meso- and metafemora. Tibiae and tarsi with dark, strong bristles typically arranged, hairs 

brownhlack. Protibia with longest bristles about 4.0 times longer than tibia1 width. 

Whgs. Veins mediuddark brown; wing membrane brown in oblique view. DCI = 0.28-0.36; ce11 M3 

open. Halter yellow; knob without dark spot. 

Abdomen. Male. Tergite basai colour dark brovvn/black, Tomentum on tergite bases thin brownlgold- 

brow, the dark cuticle shining through. Bands of gold-grey tomentum cover 0.25 to 0.40 of each tergite 

apically; ventrolateraily they cover the length of the tergite. Segment 1 is hnly covered over most of its 

surface. About 5-7 strong dark brisdes on each side of tergite 1. LateraI setae on tergites 1-4 whitelpale 

yellow, erect, some dark dorsally; on 5-7 shon, dark, the exuerne ventrolateral hairs often pale. Dorsal 

setulae dark. Sternite tomentum gold-grey, hairs pale. 

Female. Grey or gold-grey apical bands about 0.4-0.5 times the tergite length; grey ventrolaterally. 

Lateral setae on tergites 1-3 white/paIe yellow, erect, those on 4 shorter; setae on 5-7 brown. Dorsal setulae 

dark, more or Iess erect apicaliy. Steniite tomentum gofd-grey, hairs pale, rnostly dark on 7. 

Male genitalia (Figs. 44-55). Epandrium and hypandrid gonocoxite complex dark chestnut/black and 

covered with gold-grey tomentum except on hypandrium in some specimcns. Setal bnish black; other setae 

brown/dark brown, numemus, promineut. Width of epandrium halves in lateral view (Fig. 45) about 0.35- 

0.40 times the length, widest at about midlcngth; ventrai and dorsal margins straight, parallel, the ventral 



one with a low, obtuse tooth at 0.75 the Iengih; apu rounded. Medial fae of epsndrium in Fig. 46. In 

dorsal view, medial mars of epandnum strongly concave; basal sclente absent (Fig. 44). 

Gonostylus (Figs. 5 1-54). Mcdial flauge expandcd into a large ventmlateral lobe; the dorsal fYange 

has separated &om the lateral margin of the gonostylus at the donomedial tooth, making the tooth a 

prominent lobe; lateral and ventrolateral tectb strong. Hypandriud gonocoxite complex in ventrai view 

(Fig. 53) about 0.6 times long as wide, transverse dit at 0.6 the length; in lateral view (Fig. 54), exposed 

length of gonocoxal apodeme about 0.5 times basal width of hypandrium; apodeme with small sclerotized 

web ventraily. 

Phallus (Figs. 47-49). Paramere sheath dorsally 0.35 times the length of phallus (excluding 

ejaculatory apodeme), secondary sclerotization extending it to the tips of the lateral processes. Ventral 

process long and angled venvally in lateral view, narrow in ventral view. Apex of paramere sheath broad, 

the ventrolateral carina short, a ventral flange absent. The dorsal carina bulges dorsally and laterally. Spem 

sac width in dorsal view 0.4 times the length of phallus. Ejaculatory apodeme Iong, curved slightly dorsally 

in lateral view, rnoderately spatulate in v e n d  view; triangular in cross-section, flattened ventrally, the 

dorsal carina thick and narrow. Subepandnai sclerite as in Fig. 55. Sclerite broader than long, the triangular 

unsclerotized area in basal 0.75; spines bluntly acute and densely arranged over whole sclerite. 

Female genitalia (Figs. 57-59). Undissected: Hairs abundant, erect, long and Iight to medium brown. 

Tergite 8 dark chestnut/black, O ften narrowly ferruginous apically. S ternite 8 chestnut basal1 y; hypogpal 

valves paraIlel, black, the media1 lobes ferruginous with goidlpale brown hair. No svong setae on lateral 

angles of sternite 8. Cerci hairs whitdlight brown. Dissectcd stemite 8 (Fig. 57) broad, basal widtfi about 

equai the length; undivided. Sclerite of hypogynial valve includes the lateral margin of the media1 lobe; 

sclerite with a strong carina on imer edge of lateral part. Media1 lobes as long as valves. Length of 

unsclerotized area between medial lobes 0.4 times steniite length. 

Tergite 9 sclerites as in Fig. 58; stemite 9 V-shaped, the media1 area largely sclerotized but with a 

narrow media1 slit almost dividing the sclerite (Fig. 58). Basal lobes of stemite 10 small. Tergite 10 black, 

usually with 7-8 black acanthophorite spines on cach side. Spermathecae (Fig. 59) with strongly hooked 

terminal reservoirs about as tbick as reservoir duct; terminal reservoirs with wart-likc protuberances on 



surface. Borh suiated ducts with £ïnc scales; jiuiction with basal duct scald, sclemtucd and golden; valve 

not golden; basal duct short and narrow. 

Type Material 

HOLOTYPE. d (examined but did wt copy exact label format) labeiled: lapan: Hokkaido, Mt. Tokachi. 

Shirogane Hotsprings, 4.viii. 1965, Tardaio Akaishi. MHRC. 

ALLOTYPE. ? (examined), same data as holotypc. 

PAR4TYPES. (2 examined), same data as holotype (Zd, MHRC). 

Other Material Examined (35 specimens). Japan: Hokkaido, Daisetsuzan Nat. Park, Yukomanpetsu, 

1 100m, l0.vii. 1986, D.M. Wood (1 cf, BCPM; 1 9 ,  CNCI); Krunishihoro, Nukaliira, 600m, 4.vii. 1986, D.M. 

Wood ( 1  3, BCPM; 1 d ,  1 9 ,  CNCI); Russia: Sakhalinskaya Oblast, Kurile Is., Kunashir Is., on road fiom 

Lake Lagunnogo, 4-5.viii. 1974, P. Lehr (2d, 6 9 ,  IBPV); Kunashu Is., 9km S. of Ozhno-Kunlska, KisIaya 

R., 25.vii. 1989, A. Lelej, ( 1 d, 1 9, IBPV), 27.vii. 1989, A. Leiej ( î d ,  29, BCPM; 56, 2 9 ,  IBPV); Kunashir 

Is., Mus Stolbchaty, 28.vii. t 989, Nernkov ( 1  d, IBPV); Kunashir Is., Golovnina voIcano, I3.vi. 1973, M. 

Nesterov (2d, IBPV); Kunashir Is., Yuzhno-Kurilsk, 1 1 .vi. 1984, V. Makarkin ( 18, IBPV}; Shikotan Is., 

Malo-Kurilsk, 9.vi. 1 984, V. Makarkin (2 d, IBPV; ?cf,  1 9 ,  BCPM). 

Type Locality. Japan, Hokkaido, Daisetsuzan Nat. Park, Mt. Tokachi, Shirogane Hotsprings. 

Taxonomic Notes. Aoki (1949) strited that L. cinctus has been reported from Hokkaido and Honshu, 

although he noted that he had not seen any specimens himself. L. cinctus does not occur east of European 

Russia; L. akaishii and L. rokwoi are the only known lapanese Lasiopogon species. 

Eîymology. Narned after Tardaio Akaishi, the collecter of the type material. 

Distribution (Fig. 500). Palaearctic; Japan, Hokkaido; Russia, Kurile 1s. 

Phylogenetic Relationships. A rnember of the akaishii species group; sister species of L. hasonicus. 

Natural History. Riverbanks and Stream edges; recorded flight period ranges tiom 13 Junc to 4 August. 



4.3.2 Lasiopogon apache sp. OOV. 

Figs. 60-75,50 1. 

Diagnosis. A medium-sized, grey species wiQ grey-gold tomenmm laterally. Mysm and most prominent 

bnstles and setae black or dark brown- Antcnnae brown, base oCFl oflen femginous, ratio F2+3/Fl = 

0.49-0.5 1. Dorsocentrai stripes narrow, brown and gold; acrostichal stripes grey, paired, often obscure; 

anterior dorsocentral bristies 3-5, prominent. Trochanters, tibiae, tarsi, bases ând apices of femora 

fermginous. Faint brown-gold patches of tomentum basoIateraIly on dorsum of abdominal segments; 

bristles on tergite 1 brown to white; lateral setae and dorsal setulae white, the latter mostly brown in 

fernale. Epandriurn fermginous, widening fiom base, in lateral view the widest point about 0.5 times the 

length; apex broadly rounded dorsally, a right angle ventrally; medial margiris moderately concave 

dorsally. Gonostylus with strong dorsornedial and ventrolateral teeth. Spermathecae with terminai 

reservoirs straight or slightly cuwed. smdl warts at base; sternite 9 Y-shaped; stemite 8 with lateral lobe 

setae weak, valves with hairs. 

Description. Body length cf 9.0-9.5mm; 9 9.5-10.3mrn. 

Head. HW a" 1.94-2.10m.m; 9 2.00-2.28mm. FW cf 0.40-0.43mm; O 0.40-0.60mm. VW a' 0.75mrn; Q 

0.75mm. VW/HW = a' O. 19-0.20; 9 0.20. FWNW = cf 0.53-0.57; Q 0.53-0.56; VDNW = d 0.19-0.20; Q 

0.15. GH/GL = d 0.37-0.38; O 0.38-0.44. 

Face and vertex with grey tomentum, mixed with some brown and gold, especially dorsally. 

Mystri.~ and al1 major setae black or brown; occipitals strong, rather sparse ( 12-16 each side) and shorter 

than usual (<O.Srnm), usually rnoderately curved anteriorly, but sometimes rather straight; frontal and 

orbital setae sparse, rather strong, longest about as long as scapetpedicei. 

Antenna (Fig. 72). Brown, some with scape and pedicel and especially base o f f  1 femginous. Setae 

brown; F 1 without setae. WF l/LF I = cf 0.29-0.30; 9 0.29-0.3 1. LF2+3/LF 1 = a' 0.49-0.5 1 ; 9 0.49-0.5 1. 

Thorax. Prothorax grey, hairs white; postpronotal lobes greyl gold-grey, the lateral angle fermginous to 

chestnut, hairs white/palc brown, fme. Scutum tomentwn grey, faintly grcy-gold laterally and anteriody, 

dorsocentral stripes narrow, dark brown and gold, disappearing at some angles of view; acrostichal stripes 

p y ,  oflen obscure. Most bristles and setae brown or black; dorsocentrals prominent (longest to 0.5mm 

long), 3-5 anteriors, 2-3 posteriors. Acrostichals not arranged in rows, brown, fme, very short; scattered 



nota1 haîs similar to acmstichais, Longer posteriorly. Postalm 2 4  strong, with s e v d  w & a  setac; supra- 

alars 2; presunrrals 1-3, usually 2; posthumefals 0-2, usually 1. Scutellar tomentum p y ,  oAcn with some 

brown-gold highlights; apical scuteUar setae black, 2-4, usually 4 on each side, angled latcrally. Few if any 

discal scutellar tiairs, but fine hairs mixtd with setae near margin. 

Pleural tomentum grey, oflen with brown-gold bigfilights. Katatergite setae 4-7, variable in colour 

fiorn white to dark brown, but mostly brown; katepistenial setae normal; 2-4 setae (Iongest 0 . 2 m )  at 

posterior edge of anepistemum and patch of dark, h e ,  short, setulae anterodorsaily. Anepimeron without 

setae. 

Legs. Base colour of trochanters, tibiae, tarsi, bases and apices of femora and parts of coxae ferruginous; 

most of femora black. Tomentum of coxae grey-gold; tomentum on rest of legs spme, grey. No coxal peg. 

Al1 setae dark brown to black, typically ananged; finer hairs white to light brown; ventral long setae on 

femora sparse, mostly shorter than width of fernur, but a few longer, especially on metafernur. Profemw 

with 5-10 donolateral brides; mesofemur with 0-2; rnetafemur with 3-8. Protibia in male with longest 

bristle 3.3-3.7 times longer than tibia1 width. 

Wings. Veins light to medium brown; membrane with very paie yellow-brown cast when viewed 

obliquely. DCI = 0.4 1-03 1. Ceil M3 narrowly open. Hdter paie yellow; knob without dark spot. 

Abdomen. Ground colour of tergites dark brown, ofien femgious at apex of segments, especially towards 

the apex of the abdomen. Most tomentum grey; each tergite with vague paired dorsal browdgold patches of 

tomentum anterolaterally. Tergite 1 with 4-8 major brides brown to white and many smaller white setae. 

Male with lateral setae white, fine, short and directed posteriorly; dorsal setulae white, short, recumbent. 

Sternite tomennim grey; hairs white. In the female, most dorsal setulae, lateral setae and sternite hairs 

brown, especially apically. 

Male genitalia (Figs. 60-7 1). Epandrium and hypandriuml gonocoxite cornplex ferruginous, without 

tomentum. Setal bnish with very strong brown setae; other setae brown, numerous, prominent, Width of 

epandnum halves in lateral view (Fig. 6 1) about 0.5 cimes the Icngth, widest at about 0.65 the distance tiom 

the base. Posterodorsal angle broadly rounded, posterovental angle approximately a right angle, ventral 

edge snaight. Mediai face of epanàriwn as in Fig. 62. In dorsal view, medial margins of epandrium 

moderately concave; basai sclente small (Fig. 60). 



Gonostylus (Figs. 67-70). Prominent dorsornediai and ventrolateral tee& pment. Hypandrid 

gonocoxite complex in ventral view (Fig. 69) about 0.65 times long as wide, transverse dit at 0.7 the 

length; In l a t ed  view (Fig. 70 ), expased length of gonocoxal apodeme about 0.7 times as long as basal 

width of hypandrium; apodeme with scierotized web ventraily. 

Phallus (Figs. 63-65). Paramere sheath dorsally 0.35 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process with medial c a r h  Apex of paramere sheath broad; ventrolateral 

carina and small ventral flange present; dorsal carina prominent. Spem sac width in dorsal view 0.4 times 

the length of phailus. Ejaculatory apodeme aimost straight in tateral view, and broadly spatulate in ventrai 

view; in cross-section shallowly triangukar with a narrow dorsal carina. Subepanârial sclerite as in Fig. 7 1. 

Broad triangular unscIerotized area in basai 0.75; spines bluntly acute, sparse except basally and medially 

in basal 0.6. 

Fernale geaitalia (Figs. 73-75). Undissected: Tergite 8 femginous with brown media1 stripe, sometimes 

vague; setae erect, pale to fight brown. Sternite 8 Ferruginous; setae scattered, fine, pale; Iûterai lobe setae 

weak. Hypogynial vaives with fine hais  Cerci browdfemginous with pale setae. Dissected sternite 8 

(Fig. 73) with basal width about 0.65 tirnes the length, undivided but weak dong midline. Length of 

unsclerotized area between hypogynial valves about 0.4 tirnes as long as sternite. 

Tergite 9 sclentes with pattern of sclerotization as in Fig. 74: sternite 9 Y-shaped, medially 

undivided (Fig. 74). Tergite 10 brown or femginous, with 7-9 brown acanthophorite spines on each side. 

Spermathecae (Fig. 75) with terminal reservoirs about as wide as resewoir duct, straight or gentIy curvcd 

and with weakly developed warty protuberances basally. Caniculi on duct long. Basai striated duct without 

fine scaies; junction with basal duct without scales; basal duct moderately long, lumen 5-charnbered. 

Type Material 

HOLOTYPE. u' labelled: "[rectangular beige label] White Mm. A.riz.(sic]/ VI-29 '49"; "[rectangular beige 

label] Bee Hivd Spgs."; "[rectangular beige labei] S. Wilcod Coll"; "[rectangular blue label] HOLOTYPE 

a'/ Lasiopogod apache/ Wilcox"; "[rectangular green label bordered top and bottom with asterisks] 

Unpublishedl Manuscript Namc"; "[rectangular white label bordered top and bonorn with astensks] 

JOSEPH WTLCOXI COLLECTION - 198 11 Gift to Californial Academy of Sciences"; My HoIotype label 



"HOLOlYPU Lasiopogon d apache Canningd des. R.A. Cannings 1995 [mi, black-bordered label]" has 

been attached to this specimen. Dissected genitalia in plastic via1 undemath dl. 

There iq a Femaie Iabelled as an aiIotype (unpublished) by Wilcox with the same colIection data as 

the holotype. I am not designating allotypes and consider lhis specimen a paratype. 

PARATYPES.(25 designated) U.S.A.: Arizona. Apache Co. Greer, PheIps Botanical Area, S3.vi. 1957, F. 

Werner & G. ButIer (78,9 9 ,  pair in copula, FSCA; White Mts., 19.vi. 1950, R.H. Beamer (1 9, FSCA), 

L.D. Beamer (1 9 ,  FSCA), W.J. h o l d  (1 9 ,  FSCA); White Mts., Bee Hive Springs, 29.vi. 1949, J. Wilcox 

(1 9 ,  CASC); Greenlee Co. Hannigan Meadows, 9200 fi., 24.vi. 1966, J.M. Davidson & M.A. Cazier (2d, 

EMFC); Sari Francisco Mts., 25.vi. 1950, R.H. Beamer (1 O ,  FSCA). Navaho Co. Whiteriver, 19.vi.1950, 

P.P. Cook ( 13, 1 9 ,  FSCA), 

Type Locality. U.S.A., Arizona, Apache Co., m i t e  Mountains, Bee Hive Springs. 

Taxonomic Notes. Wilcox gave the species this manuscript name but never published a description. 

Etymology. Named for Apache County, Arizona, which contains the type locality; the Apache are 

aboriginal people Ui this region. 

Distribution (Fig. 501). Nearctic; U.S.A., rnountains of central and eastem Arizona. 

Phylogenetic Relationships. Member of the cinereus species group. Sister to the species pair of L. 

cinereus and L. shennoni. 

Natural History. Habitat: montane forest. Flight recorded between 30 May and 4 July. 

4.33 Lasiopogon appolachensis sp. nov. 

Figs. 76-9 1,502. 

Diagnosis. A medium-sized grey and brown species with dark brown legs and markings; mystax and other 

head bristles dark. Antemae brown, F2+3 rather long (Fî+3/F 1 = 0.62-0.79). Thoracic tornennim dorsaily 

grey to brown, latenlly gold-grey. Dorsocentrai stripes brown; paramedial stripes grey to brown, often 

obscure, often a thin brown acrostichal siripe. Main thoracic and leg bristlcs dark, except sometimes 

katatergite bristles are pale. Anterior dorsocennal bristtes 3-4. Abdominal tergites basaily with thin dark 

brown tomentum; apical bands gold-grey, covering O. 1 to 0.25 the lcngth of the segments. Bristlcs on 

tergite 1 pale. Epaadnum witb grratest width 0.45-0.5 times the lcngth in lateral view, apex roundcd. In 



dorsal view ody  moderatcly concave medially. Fernale with black camiiulia and dark hairs; swong shon 

setae on hypogyniai valves. 

Description. Body length 3 8.S- lO.3mm; 9 8.9- 1 1.5mrn. 

Head. NW cP 1.72-2.02mm; O 1.92-2.24~~1. FW d 0.30-0.40m; O 0.38-0.46mm. VW d 0.83-0.92mm; 9 

0.84-1.05. VWIHW = d 0.43-0.48; O 0.39-0.49. FWNW = 6 0.36-0.46; 9 0.44.45; VDNW = a 0.1 I-  

0.17; 9 0.15-0.22. GH/GL = d 0.29-0.38; 9 0.3 1-0.38. 

Face greylsilver-grey, darker specirnens with some gold highlights; vertex brown-grey, occiput 

grey with brown-grey dorsally. The female has al1 parts of the head grey with brown highlights. Beard and 

labial hairs white, rnystax bristles brownMack; al1 other setae brownhlack. Occipital bristtes rather fine, 

abundant, those behind the dorsornedial angle of the eye long and strongly curved anterolaterally; lateral 

and ventral ones shorter, straighter. Frontal and orbital setae abundant, rather fine, some as long as 

F l+F2+3; ocellars we& about as long as orbitals. 

htennae (Fig. 88). Brown to black, some with base of F 1 and F2.i-3 lighter. Setae brown; F1 sometimes 

with a seta. F 1 short, the dorsal edge straight, the v e n d  one convex. WF 1 ILF 1 = d 0.3 1-0.33; O 0.34- 

0.36. LF2+3/LFI = d 0.62-0.79: 9 0.66-0.7 1. 

Thorax. Prothorax grey, ofien with brown highlights, darker specimens grey-brown dorsally; hairs white. 

Postpronotal lobes grey to goldhrown-grey, the lateral angle femginous, hairs paie to dark brown. Basic 

scutum tomentum grey-brown; dorsocentral stripes brown, strong, bordered with light brown/gold. 

Intermediate spots brown; acrostichal srripes grey or grey-brown, sometimes vague or fused, frequently 

with narrow light or dark brown medial stripe. In browner specimens, the gold-brown is the more dominant 

basal tomentum, gold is more extensive, and the acrostichal stripes are brown. In some very dark specimens 

the scutum is ail brown witb darker b rom dorsocentral stripes. The scutum of the lightest specimens is 

mostly clear grey, with pale gold-brown laterally and on intermediate spots; the strong brown dorsocentral 

stripes are usually bordered with gold. In these grey fonns, acrostichal stripes are al1 but lacking; a narrow 

brown media1 smpe may or may not be present. A11 nota1 setae brown or black. Anterior dorsocentrals 3-4 

(longest to 0.8mm), rnixed with finer setae; 4-5 posteriors. Nota1 setae scattcred, but concentrated on 

anterior intermediate spot and acrostichal stripes, as long as shorter dorsoccntrais. Postaiars 1-2, with 

shorter hairs; supra-alars 1-2; presururals 2-3,O-2 weak posthumerals. Scutellar tomentum greylgold-grey; 



apical scuteiiar brides dark, 3-4 strong ones on each side mixed with shortcr, weaker dark brides and 

hairs. 

Pleural tomenhm grey with gold-browii higblights, especially on anepistcmum. Katatergite setae 

7-8 among finer white hairs, unusuaily variable in colour, n o d l y  black but sometimes with scvcral, or 

even dl, bnstles pale. Katepisted setae sparsc, often long. Anepisted setae 5-12, brown, to 0.4mm, a 

few white ventraily; a dense patch oferect brown hairs on dorsal shelf. Anepimeron with a few white setae. 

Legs. Base colour dark brownMack. Tomentuxn of coxae grey with some gold highlights; tornentum on 

rest of legs grey/ gold-grey. No coxal peg. Main briscles dark brown/black, frner setae white to black. 

Femora dorsally with most decumbent hairs dark, some white basally. In females al1 or most hairs are 

white. Longer erect pale hairs ventrally and laterally, especially on profernur; many of these can be dark 

apically: in males longest white ventral setae as long as or longer than thickness of femur. Profemur with 2- 

6 suonger dorsolateral dark bristles; mesofemur with 2-3; metafernu with 4-1 1; these bristles mixed with 

finer bristles and setae. Tibiae and tatsi with dark, strong bristles typically ananged, hais  brownt black. 

Protibia with longest brides about 3.0-4.0 times longer than tibia1 width. 

Wings. Veins medium to dark brown; membrane brown in oblique view. DCI = 0.354.43; ce11 M3 open. 

Halter yellow; knob without dark spot. 

Abdomen. Male. Tergite basa1 colour dark b r o d l a c k .  Tomentum on tergite bases dark brown, dark 

cuticle shining through; light browdgold where brown meets apical bands. Bands of grey/ gold-grey 

tomentum cover O. 1 io 0.25 the length of each tergite apically; tergite 1 is brown dorsally, bro wn-grey 

laterally; ventrolateral areas are brown-grey. About 4-5 strong bristles on each side of tergite 1 

white/yellow, occasioaally 1 or 2 dark. Lateral setae on tergites 1-4 white, erect, those on 5-7 dark dark. 

Dorsal setulae dark, decumbent, suong. Stemite tomentum gold-grey; hairs white, dark on 6-7. 

Femde. As in male except tomentum covcrs tergites completely. Brown tometinun more dense; 

apical grey bands wider, about 0.35-0.4 tirnes the length of each tergite and not extending apically on the 

midline. Lateral setae on on 1-3 white, on 4 white or dark, on 5-7 dark. Stemite tomentum goid-grey; hairs 

white, dark on 7. 

Male genitalia (Figs. 76-87). Epandrium and hypanûrium/ goaocoxite complex dark brown/black and 

covered with gold-grey tomentum except on p m  of hypandrium in some specimens. Setal b m h  strong, 



bIack; other setac dark brownlblack, long. Width of epandrium haives in laterd view (Fig. 77) about 0.45- 

0.5 times the length. widest at about 0.5 the distance eorn the base; v e n d  margia sûaight, dorsal margin 

gently convcx; apex roundcd. Medial face of epandrium with apical shelf as in Fig. 78. In dorsal view, 

media1 margins of epandrium oui y moderately concave; basal sclerite strong (Fig -76). 

Gonostylus (Figs. 83-86). Media1 flange [ow, the height about 0.4 times the length Laterai and 

ventrolateral teeth moderately developed; no dorsornedial tooth. Hypandriud gonocoxite complex in 

ventral view with Iength about 0.6 times the width, the transverse slit at 0.75 the length (Fig. 85). In lateral 

view (Fig. 86), exposed length of gonocoxal apodeme about 0.5 times the length of basal width of 

hypandrium; apodeme with sclerotized web ventraily. 

Phallus (Figs. 79-8 1). Paramere sheath dorsally 0.45 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process with carina. Apex of paramere sheath with ventrolateral carina and 

ventral flange. Sperm sac width in dorsal view 0.35 times the length of phallus. Ejaculatory apodeme with 

curved ventral margin in Iateral view, moderately spatulate in ventral view; flattened in cross-section with 

strong dorsal carina. Subepandrial sclerite as in Fig. 87. Nmowly triangular unsclerotized area in basal 

0.80; spines blunt or bluntly acute, dense except for on mediocentral area of each plate. 

FemaIe genitalia (Figs. 89-9 1). Undissected: Hairs brown/bIack, erect, abundant. Tergite 8 dark 

brown/black with posterior margin often lighter brown. Stemite 8 dark brownhlack, sometimes brown 

apically; setae scattered, fine; Iateral lobe setae strong. Ventral surface of hypogynial valves covered with 

with short, strong bristles. Cerci black with pale setae. Dissected sternite 8 (Fig. 89) with basal width about 

0.75 times the length, strongly divided dong midline. Length of unsclerotized area between hypogynial 

valves 0.3 times the length of sternite. 

Tergite 9 sclentes as in Fig. 90; sternite 9 V-shaped, mediaily undivided and with a dorsal carina 

(Fig. 90). Tergite 1 O btrownlblack with 5-6 black acanthophorite spines on each side. Spermathecae (Fig. 

9 1) with terminal reservoirs curled in a complete loop and about as wide as teservoir duct; terminal 

reservoirs without wart-like protuberances on surface. Basal striatcd duct with f i e  scaies: junction with 

basai duct scierotized, golden, scaled; valve sclcrotized, goIden; striated basal section of reservoir tube with 

fuie scales; basal duct moderately long, thin. 



Type Material 

HOLOTYPE. d labelled: "[tectangular white label] Mingo Co., WV/ 25 May 19931 Kondratieff & 

Kirchner/ Laurel Fk Hunting Area". My Holotype label "HOLOTYPE/ iasiopogon a/ appalacheasis 

Canningd des. R.A. Cannings 1995 [ r d ,  black-bordcd label]" bas ken attached to this specimen. 

Dissected genitaiia in plastic via1 underneath dl. USNM. 

PARAïYPES (27 designated). U.S.A.: Kentucky, Whiîiey Co., Big Slaughter Creek, jct. Little Dog 

Creek, 1 1.v. 1988, Bauniann, Kirchner, Kondratieff & Nelson (1 O ,  CRNC). Tennessee, Scott Co., Big. 

South Fork, Hwy.297, 12.v. 1988, B. Kondratieff (2d, 29, in cop, CSUC); Big South Fork Nat. River & 

Rec. Area, 2 1 .v. 1990, B. Kondratieff, J.L. Welch & R.F. Kirchner (gd, 7 0 ,  7pr of these in cop, CSUC). 

West Virginia, Mercer Co., Blue Stone R. at 1-77 bridge, 16.v.1990, B. Kondratieff, J.L. Welch & R.F. 

Kirchner ( 1 cf, 1 9 ,  CSUC); Mingo Co., Laurel Fork Hunting Area, 25.v. 1993, Kondratieff & Kirchner (1 d, 

3 O ,  CRNC). 

Type Locality. U.S.A., West Virginia, Mingo Co., Laurel Fork Hunting Area. 

Etymology. Latin, meaning trom the Appaiachians. 

Distribution (Fig. 502). Nearctic; U.S.A., southernlcentral Appalachian Mountains 

Phylogenetic Relatioaships. Member of the opaculus species group. 

Natu ral Wistory. Habitat: streamsides in deciduous forest; 

recorded flight dates 12-25 May. 

4.3.4 Lasiopogon chaetosus Cole & Wilcox 

Figs. 92-107,503. 

Lasiopogon chuetosus Cole & WiIcox, 1938. Entomologica Arnericana 43: 36-3 8. 

Diagnosis. A medium-sued to large grey species with unusually profise, strong, dark thoncic bristles. 

Antennae brown, hairs white or rnixed brown and white; ratio F2+3/F1 = 0.5 1-0.65. Postpronotum with 

short dark bristles. Thoracic tomenmm usually grey or grey-gold, sornctimes washed with gold-brown on 

scutum; patches of pale brom or gold tomennun basolaterally on dorsum of abdominal segments. 

Dorsocentrai stripes brown, ofken bordercd with gold; acrostichd soipes grey or b r o m  M y s ~  brown 

mked with white or al1 white; occipitais dark. Anterior dorsocentral bristles unwually prominent, 



especiaily in d e s ,  7-18. Trochanters and bases of femora and tibiac ferruginous; tarsi mostly pale 

ferruginous. Epandrium fenuginous to brown, in lateml l e w  greagnatest width about 0.4 times the length; 

apex gendy downturned, ventral corner a right angle; mediai margias strongly concave. 

Description. Body length d 9.25-1 2 . 0 m ;  9 9.40-12.5mm. 

Head. HW d 1.92-2.40m.m; 9 2.34-2.40mm. FW cf 0.50-0.68mm; 9 0.58-0.60mm. VW 8 0.80-1 .û4mm; 9 

0.86-1.00mm. VWNW = d 0.42-0.43; O 0.36-0.43. FWfVW = d 0.63-0.65; Q 0.58-0.68; VDNW = d 

0.06-0.13; 9 0.12-0.18. GHIGL = 8 0.45-0.53; 9 0.39-0.48. 

Face and vertex with grey tomentum, mixed with some gold, especiall y dorsdl y; some with vertex 

golden brown. Mystari variable Erom al1 white to brown rnixed with white above and below. Occipital 

bristles brown, longest medially (to O h m ) ,  moderately to strongly c w e d  (almost at right angles) 

anteriorly, 15-30 on each side; dense mediaily, and more abundant in males than in fernates. Frontal and 

orbital setae strong, longest to 0.7mm, al1 white or mixed brown and white. Ocellar bristIes dark mixed 

with white hairs. 

Antennae (Fig. 104). Brown, some with basal areas ferruginous. Setae ail white or mostly brown on 

pedicel; F1 sometirnes with a few setae. WF I/LF 1 = cf 0.24-0.28; O 0.24-0.26. LF2+3/LFl = d 0.5 1-0.6 1 ; 

9 0.54-0.63. 

Thorax. Pronohm grey with white hairs. Postprononim grey, the lateral angle yellow to dark brown; 2-8 

short dark bristles and white hairs. Scutum tornentum grey with goid highlights, sometimes washed 

strongly with brown-gold; grey-gold laterally. Donocentral stripes brown, ofien edged with goid, faint to 

strongly coloured. Acrostichal stnpes, dark grey or brown, with medial space palet. Intermediate spots faint 

brown. Al1 strong bristles on scutum dark. Dorsocenml bristles unusually prominent, longest 1 .Omm long; 

13- 18 anteriors in males, 7- 10 in females; 3-6 posteriors. Acrostichals and scattered nota1 hairs fine, very 

short, white. Postalars 3 4  strong, 2-4 short, mixed with finer hairs; supra-alars 2-4 strong, often with 1-4 

weaker; presuturds 3-5, usually 3; posthumerals 2-5, usually 2. Scuteiiurn tomentum grey. Apical scutellar 

setae dark. 4-10 strong and usually a few smaller, few if any discal scutellar hairs, but fine white hairs 

mixed with setae near margin. 



Pleural tomennim grey-gold Katatergite setae variably white or browq 5-9 among fina white 

haYn; katepltemal setae normal; 1-3 setae (longest 0.6mm) at postenor edge of anepistemum anü patch of 

fine short, white, hairs dong dorsal margin. Anepimcron without setae. 

Specimens examined from Washington State are more grey and sornewhat more setose than those 

from eastern Oregon, whic h have more brown and gold tomennim. especially on the scutum. Males are 

generally more setose than females. 

Legs. Base colour of coxae femginous to brown; trochanters femginous; femora dark brown to black, 

fenuginous basally and sometimes venaally; tibiae femginous to brown; tarsi yellow or femginous to 

light brown. Tomenhm of coxae grey-gold, sparsely grey on rest of legs. No coxal tubercle. Many setae on 

coxae bristlelike, white. Femora with decumbent white hairs and numerous erect ones; frne ventral bristles 

sparse, the longest only as long as thickness of femur; apical and dorsolateral bristles strong, numerous; 

profemur in male with 9-17 dorsolateral bristles, mesofemur with 4-6; metafemur with 16-30. Bristles on 

tibiae and tarsi strong, rather short; protibia in male with longest bnstle 3.3 times longer than tibia1 width. 

Hairs on tibiae pale, on tarsi pale to light brown. 

Wings. Veins yellow to brown, pale brown microtrichiae Iining the veins; membrane with very pale brown 

cast when viewed obliqueIy. DCI = 0.30-0.46; ce11 M3 open. Walter yellow; knob without dark spot. 

Abdomen. Tergites brown with grey tomennim; each tergite with rather srnail, dorsal paired pale 

browdgold patches of tornentum anterolaterally, reduced apically. Tergite 1 with 6- 10 white to brown 

major brides on each side, mixed with many srnalier white setae; Iated setae on tergites white, f ie ,  rather 

short; dorsal setulae white, decumbent. Sternite tomentum al1 grey; hairs white. 

Male genitalla (Figs. 92- 103). Epandrium and hypandriud gonocoxite complex femginous to brown; 

with thin grey-gold tomentum latenlty. Setal bmsh white to brown; other setae pale to light brown, 

numerous, long, prominent, Width of epandrium haives in lateral view (Fig. 93) about 0.4 times the length, 

parailel-sided; apex gently downtumed with apicovenaal corner a right angle, dorsal corner broadly 

rounded; setae on extemal surface rather dense, pale, prominent. Medial face of epandrium as in Fig. 94. In 

dorsal view, medial margins of cpandnum saongly concave; basal scierite smng  (Fig. 92). 

Gonostylus (Figs. 99- 102). Dorsal teeth small; ventroiateral tooth moderately developed. 

Hypandrium/ gonocoxite complex in ventral view (Fig. 10 1) about 0-6 times long as wide, transverse slit at 



0.7 the length. Ln lateral view (Fig. 102), cxposed length of gonocoxal apodcmc about 0.6 timts rhe basal 

width of hypandrium; apodeme with small sclerotizcd web ventrally. 

Phallus (Figs. 95-97). Paramrc sheath d o d l y  0.35 times the h g t h  of phailus (excluding 

cjaculatory apodeme). Apex of paramcrc sheath with venmlaterai caNia; ventral flangc absent Spem sac 

width in dorsal view 0.38 times the length of phallus. Ejaculatory apodcmc stmight iri laterai view, 

narrowly spatulate in ventral view; oval in cross-section with wide, hin dorsal carina. Subepandrial sclerite 

as in Fig. 1 03. Triangular unsclerotized area in basal 0.80-0.85; spines bluntly acute, rather sparsely 

distributed, especially laterally. 

Female genitalia (Figs. 105-107). Undissected: Ail setae pale. Tergite 8 dark brownhlack; hairs erect. 

Sternite 8 colour ferruginous to partly brownhlack; hypogynial valves usually darker than the rest, 

prominent, ventral surface with a few fine hairs. Sternite seiae scattered, fuie; lateral lobe setae rnoderately 

strong. Cerci brown with pale setae. Dissected sternite 8 (Fig- 105). Basal width about 0.65 times the 

length; undivided along rnidline. Length of unsclerotized area between hypogyniaf valves 0.4 times the 

length of stemite, lightly haired, without carina. 

Tergite 9 sclerites as in Fig. 106; sternite 9 V-shaped, medially undivided (Fig. 106). Tergite 10 

brown, usually with 5-7 (usually 6) brown acanthophorite spines on each side. Spermathecae (Fig. 107) 

with straight or gently curved terminal reservoirs about as wide as reservoir duct; terminal reservoirs 

without wart-like protuberances on surface. Surface of basal striated duct rugose in some specimens; 

junction with basal duct with scaies; basal duct moderately long. 

Type Material. 

HOLOTYPE. cf (examined) Iabelled: "[rectangular white label] Lind, Wash/ IV-26- 191"; "[rectangular 

white label] F.R. Cole/ Coll."; "[rectangular red label] HOLOTWU Lasiùpogod chaetosusl Cote & 

Wilcox"; "[rectangular white label] California Academy/ of Scienced Type No. 6432". 

ALLOTYPE. Q (examined) Adrian, Wash., 29 April 19 19 (M.M. Recher) CASC 6432, 

PARATYPES. (52 examined). U.S.A: Washington, Moses Coulee, 22.iv. 1933, Itol Wilcox ( 1 d, CASC; 

1 cf, CNCI; 1 a', FMNH; 18, CUIC; 3d, 1 9 ,  USNM; 1 d, 1 9, EMEC; 1 9 ,  FMNH; 2 9 ,  EMFC), S. Wilcox 

(1 8, UCRC; 3d, 6 9 ,  CASC; 38,  1 9 ,  EMFC; SU, 2 g, OSUC; 3d, 1 9 ,  MCZC; 1 9 ,  CUC; Sd, 29, EMEC; 



2d, LGBC; 1 d, 29, USNM), 5.v. 1935, Itol Wilcox (1 9 ,  EMEC), I. Wilcox (1 3, CNCI; 1 O ,  UCRC; 1 O, 

FMNH). 

Other Material Examined (6 1 specimcns). U.S A: Idaho, Butte Co., Howe, 2 1 mi NIE, 22.vi. 1978, W.F. 

Barr (1 9, ESUW), Howe, 15 mi NE, v. 1978, M.W. Haaks (1 9 ,  ESUW); Rcgistcr Rock State Park, 

13 .vi. 1964, R.J. Lavigne (1 0, ESüW). Nevada, Winnemucca, 30.v. 1957. T.R. Haig (2d. FSCA). Oregon, 

Bend, 14.v. 1950, C.H. Martin (1 9 ,  AMNH); Lake Co., Abert Lake, N end, sand on E side Hwy 395 

(42,44.4'N X 12O006.8'W), 27.v. 1995, R.A. Cannings & H. NadeI (25d. 199, BCPM); Lake Co., Alkali 

Lake, 2.5 k m  N on Hwy 395 (42,59.5'N X 1 19,59.6'W), 27.v. 1995, R.A. Cannings & H. Nadel (2d,  1 0 ,  

BCPM); Sisters, l9.v. 195 1, C.H. Martin ( l d ,  AMNH). Utah, Tooel Co., Skull VaIley, 9.v. 1959, D.E. 

Johnson (2 Q , BYUC). Washington, Adrian, 29.iv. 19 19, Max Reeher (1  d, USNM); Grant Co., O'Suilivan 

dam, 8.v. 1955, M.T. James (1  9, WSUC); Hanford Reserve, Ranlesnake Mm, Arid Land Ecological 

Reserve, 25001, 10 mi NW Richland, 3.v. 1972, Lee Rogers ( 1  d, 1 9 in cop, USNM); Hanford Reserve, 

22.vi. 1963, W. W. Cone ( 1 d ,  WSUC). 

Type Locality . U.S.A., Washington, Adams Co., Lind. 

Etymology. From the Greek chaire = hair; the Latin osus = quality of (abundance); a reference to the 

unusually strong bristles on the thorax. 

Distribution (Fig. 503). Nearctic; U.S.A., central Washington State south to Northern Nevada and east to 

centni Idaho. 

Phylogeaetic Relationsbips. Basa1 member of the cinereus species group. 

Natural History . Habitat: sandy, dry grasslands and shrub-steppe. At Hanford Reserve in eastern 

Washington State, habitat includes an Artemisia, Agropyron and Pou cornmunity. Range of dates: 22 April 

to 22 June. At Abert Lake in southeasteni Oregon (4200 fi) on 27 May 1995, the species was common on 

flac sand and small dunes. Between 1300 and 1400 PDT in sunny but windy conditions (temperame about 

25,C) pairs were copulating. They usually rcsted dinctly on the sand, but somtimes landed upright, very 

iow on short vegetation. Dominant shnibs wcre Atrtplen spinosa (Hook.) Coilotzi, A. confertfolia (Ton. & 

Frem.) Wats., Sarcobatw venniculutus (Hook.) Torr., and Tetradymia spinosa H. &A. Grasses and forbs 

were less promineut. 



43.5 LaslOpogon ckrysohrs sp. nov. 

Figs. 1 O8- 120,504. 

Diagnosiz. Only two males known. A medium-sized gold-grcyhrown species with dark brown legs and 

markiags; mystax and other head bristles ciark. Antemat bmwn; F2+3/Fl = 0.57-0.60. Thoracic tomentum 

dorsally gold-brown, laterally gold-grey. Donocentral stripes brown, strong; acrcstichai stripes grey/brown 

to brown. Main thoracic and leg bristles dark Antenor dorsocentrai bristles 2-3. Abdominal tergites basally 

with dark brown tomennim; apical bands gold-grey, the width 0.5 times the length of the segments and 

broadly covering ventrolateral mas.  Bristles on tergite 1 paie. Epandrium about 0.55 times as wide as long 

in lateral view, apex rounded; in dorsal view stroagly concave rnedially. Gonostylus with secondary mediai 

flange and very svong dorsornedial tooth; lateral and ventrolateral teeth large. 

Description. Female unknown. Body length d 9.6-9.8mm. 

Head. HW d 2.00-2.lOmm. FW d 0.40-O.46mm. V W  cf 0.86-0.89mm. VWt'HW = u" 0.42-0.43. FWNW = 

a 0.47-0.52. VDMV = 0.19-0.20. GH/GL = 0.28-0.30. 

Face gold-silverl gold-grey, vertex gold-brown, occiput silver-whitelgrey with gold-brown 

dorsally. Beard and labial hairç white, mystax bristles browniblack with ventral setae pale-tipped; al1 other 

setae brown/black. Occipital bristles rather sparse, moderately strong but short (longest about as long as 

Fl+F2+3) and oniy rnoderately c w e d  anterclaterally; lateral and ventral ones shorter, straighter. Frontal 

and orbital setae sparse; orbitals suong, longest about 0 . 5 ~  and reaching tips of oce1lars. 

Antennae (Fig. 116). Brown to black; setae brown, FI without a seta. FI long, widest at midlength. 

WF l/LF I = cP 0.29-0.33; LF2+3/LFL = d 0.57-0.60. 

Thorax. Prothon.. gold-grey, brown dorsally on antepronotum; hairs white. Postpronotal lobes goId-grey, 

lateral angle dark brown, hairs sparse, paie to dark brown. Basic scutum tomentum gold-brown; 

dorsocenual stripes, intermediate spots and acrostichal stnpes brown. A11 notai setae brown or black 

Anterior dorsocentral brisdes 2-3 (longest to 0.8mm), mixed with f u r  setae; 3 posterior dorsocentrals. 

Nota1 setae rather short, scarce, mostly in posthumerd area. Postalars 1-2, supra-alars 1-2, presunirals 2-0- 

1 weak posthwncrais. Scutetlar tomentum gold-grey; apical scutellar bristles dafk, 2 strong oncs on each 

side mixed with a few shorter, weaker dark setae. 



Pleural tomentum gold-grey. Katatergite setae 5-6 among finer white halls; mosily black, 1-2 

smailer paie ones. Katepistemai setae sparse. Anepistenial setae 1-2, reductd (to 0.2mm), brown; a smdl 

patch of brown hairs on dorsal sheif. Anepimeron without setae. 

Legs. Base colour dark brownlblack. Tomennun of coxae and rest of lcgs gold-gmy. No coxal peg. Main 

bristles dark brownlblack fmer setae white to black Femora dorsally with decumbent hairs dark apicdly* 

white basaily. Longer crect pale hairs sparse, mostly ventral; longest ventral setae as long as or longer than 

hiclmess of femur. Pro femur with 5-6 stronger dorsolateral dark bristles; mesofemur with 1-3; metafemur 

with 5-9. Tibiae and tarsi with dark, strong bristles typically arrange4 hairs b r o d  black Protibia with 

iongest bnsdes about 4.0 times longer than tibia1 width. 

Wings. Veins medium brown; membrane light brown in oblique view. DCI = 0.35; ce11 M3 open. Halter 

white/yeilow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brown/black. T o m e n m  on tergite bases dark brown. Bands of 

gold-grey tomennun broad, covering ar least half the length of each tergite apically and weakiy extending 

antenorly along the rnidline; ventrolateral areas gold-grey. Tergite 1 is brown only along apical margin, 

othenvise gold-grey. Four bristles on each side of tergite 1 white/yelIow. Lateral setae al1 white, long on 1- 

3, short on 4-7. Dorsal setulae mostly pale; dark on brown areas of tergites. Stemite tomentum gold-grey, 

hairs white. 

 male genitalia (Figs. 108-120). Epandrium and hypandriud gonocoxite complex dark brownhlack and 

covered with gold-grey tomentum except on parts of hypandrium. Setal bmsh black; other setae dark 

brown/black, long. Width of epandrium halves in lateral view (Fig. 109) about 0.55 times the length, widest 

about midlength; ventral margin straight, dorsal margin gently convex, apex rounded. Media1 face of 

epandrium with apical shelf as in Fig. 1 10. In dorsal view, medial margins of epandnum strongly concave; 

basal sclerite strong (Fig. 108). 

Gonostylus (Figs. 1 15- 1 19). Prominent secondary medial fiange Iinked by a ridge to very strong 

dorsornedial tooth; lateral and ventrolated teeth strong; a srnaIl tooth present on dorsal flange near 

junction of media1 flange. Hypandrium/ gonocoxite complex in v e n d  view (Fig. 1 18) with Iength about 

0.6 tirnes the width, transverse slit at 0.75 the length. In lateral view (Fig. 1 19)- exposed length of 



gonocoxal apodeme about 0.3 timcs the basal width of hypandrium; apodcmc with sclcrotizd web 

ventdly. 

Pballus (Figs. 1 I 1 - 1 1 3). Paramerc s h a h  dorsally 0.4 timcs the lcngth of phallus (excluding 

ejaculatory apodeme). Apex of paramerc sheath narrow, ventrolatcral carina presnit, ventral flangc absent. 

Spenn sac width in dorsal view 0.35 times the lcngth of phallus. Ejaculatory apodeme straight in lateral 

view, spahilate in ventral view; flatteneci in cross-section with strong, thick dorsal carina Subepandrial 

sclerite as in Fig. 120, with a central unsclerotizcd area triangular in basal 0.3, narrow and parallei-sided in 

central 0.5; spines blunt, dense except subbasally. 

Fernale unknown. 

Type Material. 

HOLOTYPE. a" Iabelled: "[rectangular white label] TENNESSEE S C O ~  Co. J Big S Fork Cumberiand! 

River, Hwy 297 J Leathewood Crossing" ."[rectangular white label) 12 May 1988, #S 1861 Baumann, 

Kirchner/ Kondratieff, Nelson". My Ho10 totype label "HOLOTYPE/ Lasiopogon dl chrysotus Cannings/ 

des. R.A. Cannings 1999 [red, black-bordered label]" has been attached to this specimen. Dissected 

genitalia in plastic via1 underneath all. CSUC. 

PARATYPES ( 1 designated). U.S.A.: Tennessee, Scott Co., Big S Fork Cumberland River, Hwy 297, 

Leatherwood Crossing, 12 May 1988, Baumann, Kirchner, Kondratieff, Nelson ( 1  8, CSUC). 

Type Locality. U.S.A., Tennessee, Scott Co., Big S Fork Cumberland River, Hwy 297, Leatherwood 

Crossing. 

Etymology. Greek: chrysotos = gilt. The tomentum of the face, pleura and wide abdominal ban& is a rich 

goIden-grey; the basic tomenîum of the scutum is rich golden-brown. 

Distribution (Fig. 504). Nearctic; U.S.A., Tennessee; probably more widespread in the central 

Appalac hians. 

Phylogenetic Relationships. Member of the tetragrammrcs p u p ;  in an unresolved trichotomy with L. 

flammeus and L. woodomm. 

Natural History. Habitat: strcarnsidcs in mountain forests; recorded date, 12 May. 



43.6 Laswpgon cinercvs Cole 

Figs. 12 1 - 140.505. 

hiopogon chereus Cole, 1919. Proc. CJif  Acad. Sci., Ser. 4,9: 229. 

Lasiopogon atripennis Cole & Wilcox, 1938. Entomologica Americana 43: 27-29 (CASC). New 

Synonomy. 

Diagnosis. A medium-shed to large, typically pale grcy spccies with main head, thoracic and leg bristles 

dark. Specimens fiom the Coast Mountains fiom southern Washington to northem California art usually 

browner dorsaily and otherwise different as detailed below. Antennae brown, F2+3,'F 1 = 0.44-0.60. 

Acrostichal stripes usually absent but, if present, grey; brown mcdid stripe usually present. Anterior 

dorsocentral bristles 3-5. Abdominal tergites basally with brown tomentum; apical bands gold-grey, 

narrow, the width 0.1 to 0.25 times the length of the segments and broadening lateraily. Bristles on tergite 1 

dark. Epandnurn narrow and distinctivelty shaped, the width about 0.30-0.40 the length in lateral view, 

sometimes slightly broader at the base; low broad tooth ventrally before the rounded apex. In dorsal view 

only weakly concave medially. Gonostylus compressed apically and with large lateral fiange. Female with 

apical grey/gold-grey bands, the width usually about 0.25-0.5 times the length of each tergite. Tergite 8 

hairs pale; sternite 8 dark, ofien femginous/chestnut basally; hypogynial valves of sternite 8 haired and 

without carinae. Sternite 9 divided; centrai spermathecal tube forked. 

Description. Body length d 7.7-1 1. lrnm; ? 9.6-13.0mm. 

Head. HW d 1.60-2.40mm; ? 1.82-2.52m. FW d 0.34-0.50mm; ? 0.42-0.60mm. VW d 0.80-1.04m.m; 9 

0.92- 1.20rnrn. VWMW = a' 0.40-0.50; 9 0.48-0.5 1. F W j W  = a" 0.40-0.53; O 0.45-0.50; VDNW = d 

0.1 1-0.16: 9 0.14-0.18. GHIGL = cf 0.30-0.38; O 0.33-0.40. 

Face grey/siher-grey, vertex grey to goId%rown-grey; occiput gre y with variable amounts of 

goldibrown dorsally. Eeard and labial hairs white, mystax brides brown/black; al1 other setae brownlblack. 

Occipital bristlcs fue to moderately strong, those behind the dorsornedial angle of the eye to 0.6mm and 

moderately curved anterolaterally; lateral and ventral ones shorter, straigfiter. Frontal and orbital setae to 

0.4mm, usually about as long as, or a little shorter than, F1. 

Antennae (Fig. 137). Brown to black, somc with base of F l and parts of F2+3 chestnut. Setae brown; F 1 

sometimes with a seta. FI variabfc, sometimes rather long; margins almost paralle1 or, more cornmonly, 



dorsal margin more or less straight, the ventni one g e d y  convex, widest around midlength. WFl/tFI = u 

0.23-0.33; 0 0.26-0.33. LF2+3/LFl = CF 0.44-0.58; ? 0.47-0.60. 

Thorax. Prothorax grey, some goldtbrown dorsally, hairs white; postpronotai lobes grey, the lateral angle 

ferruginous to chestnut, hairs usuaily brown, sometimes somc white. Scutum t o m e a m  variable, the 

rnajority of specimens fkom northern British Columbia to Colorado and Utah rather evenly grey with the 

dorsocentral stripes med idda rk  brown bordered by gold, somewhat expanded anteriorly. Acrostichal 

stripes absent or, if present, grey; narrow browdgold media1 stripe usually present. Ventrolaterd areas with 

variable amounts of gold-brown tomentum. Other specimens, cspecially many of those fkom western 

Washington, Oregon and northern California, have varying amounts of brown infuscd in the grey, In the 

darkest specimens the notal pattern is grey-brown; the brown dorsocentral stripes and the brown-grey 

acrostichal saipes and intermediate spots are al1 faint. Al1 notal setae brown or black. Antenor dorsocentral 

bristIes 3-5 (to 0.9m) mixed with finer setae; 4-5 posteriors. Notai setae scattered, to about 0.2mm; the 

acrostichals irregularly arranged, about the same length and density. Some specimens with a weak ruw or 

two of hairs along the median stripe. Postalars 1-3, with very few shorter hairs; supra-alars 2-3, with very 

few shorter hairs; presuturds 2-3 (usually 2), posthumerals 1-3. Scutellar tomentum grey/gold-grey; apical 

scutellar brides dark, very variable in number, 1-7 strong ones on each side mixed with shorter, weaker 

dark bristles and hairs. Pleural tomentum grey to goldhrown-grey. Katatergite setae brownhlack, 

sometimes one pale and a few weak, 7-10 among a few finer white hairs; katepistemal setae sparse, long, 

white. Anepisternal setae 6- 1 2, usuaily strong, to 0.7m.m; a patch of shon erect brown hairs on dorsal 

margin of sclerite. Ampimeron with sparse white setae. 

Legs. Base colour dark brownhlack; tomentum of coxae and rest of legs grey/goId-grey. No coxal peg. 

Main bristles dark brown/black, fmer setae white to b1ack. Most specimens with shorter, decumbent hairs 

on dorsum of femora white; some specirnens with almost al1 hairs dark, often some white ones at base; 

Longer more erect hairs mostly ventral, mixed white and dark, in most specimens the pale ones 

predominating except apicdly, but in cuastai Oregon and California sometimes al1 are dark; in males 

longest v e n d  seme as long as, or longer han, thickness of femur. Dark dorsolateral bristles fine on 

profemur, 10-25 in males, fewer in fernales; stronger on mesofemur ( 1-4) and metafemur (6- 12 j. Tibiae 



with dark, strong bristles typically arranged; hairs paie, dark or &ed, Hairs on mi dark. Proo%ia w i h  

longest bristles about 4.04.5 h s  longer than tibia1 width. 

Wlags. Veins medium/dark brown; membrane transparent and very pale brown ta smoky brown when 

viewed obliquely. DCI = 0.35-0.46; ceIl M3 open. Halter yellow; h o b  wirh vague dark smudge or 

sometimes clear. 

Abdomen. Male. Tergite basal colour dark browa/bIack. Tomentum on tergitc bases dark brown, thin, the 

dark cuticle showing through. Apical bands of grey/grey-gold tomentum variable, the width usually about 

0.25 times the length of each tergite (but about only O. 1 or less in specimcns fiom coastal Oregon and 

California), expanding laterdly and covering the Iength of the tergite ventrolaterally. narrowing basally. 4- 

8 suong dark bristles on each side of tergite 1. Lateral setae long, erect, sparse, ofien white on al1 segments 

with darker hairs dorso1aterally; in many other specimens hairs are white on 1 4  only, shoner and dark on 

5-7. Dorsal setulae a11 dark. Sternite tomentum grey to grey-brown, hairs dl white or white on 1-5, dark on 

6-7. 

Femaie. Apical greylgold-grey bands with width usually about 0.25-0.5 times the length of each 

tergite, but in coastal Oregon and Caiifomia many specimens have bands as narrow as O. 1 times the length; 

basal tomentum light CO dark brown. Lateral setae pale on tergites 1 to 3 or 4, the dorsolateral ones dark, 

sometirnes bristle-like; lateral hairs short and dark on 4 or 5-7. Dorsal setulae dark, short, more or less erect 

and bride-Iike. Srernites gold-grey to grey-brown, hairs dark on 5 or 6 CO 7. 

Male genitalia (Figs. 12 1 - 136). Epandrium and hypandriud gonocoxite complex chestnut/black with 

gold-grey tomentum except ùn the hypandrium in most specimens. Setal bmsh and other setae 

brûwn/black, abundant. Epandrium halves in lateral view (Figs. 12 1, t 23- 125) long and narrow, the width 

about 0.30-0.4 times the length; the ventral and dorsal rnargins mostly paraIlel, usually gently arched 

dorsaily. Apex rounded, a broad, shallow tooth ventrally in the apical 0.25. Media1 face of epandrium as in 

Fig. 122. Variation in shape of epandrium, minly in the ratio of length to width, is greater hm in most 

other species, In dorsal view, media1 rnargins vcry weakiy concave (Fig. 126). 

Gonostylus (Figs. 13 1-134). Medial flange reduced, somewhat flattened apicaily; dorsornediai 

(00th reduced, ventrolateral tooth well developed. The most prominent feanuc is the unusually developed 

lateral tooth, which f o m  a broad, projecting flange; this flange oRcn overlaps the ventral edge of the 



epandnum and is visvile evni in uadisnected speeimem. Hypandrid gonocoxitc complex in vmaal vicw 

(Fig. 133) with length 0.7 timcs the width, transvcne dit at 0.6 the lengih In lateral view (Fig. 134). 

exposed length of gonocoxal apodeme about 0.5 times the basal width of hypandrium; apodeme without 

sclerotized web ventrally. 

Phallus (Figs. 127-129). Paramere sheath dorsally 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Apex of paramerc s heath broad; ventrolateral carina present, with two secondary 

carinae basal to the prirnary one. Ventrai flange absent. Spem sac width in dorsal view 0.4 times the length 

of phallus. Ejaculatory apodeme broad and ventrally angled in lateral view, broadly spatulate in ventral 

view; round in cross-section with a strong dorsal carina. Subepandrial sclerite usually as in Fig. 135; a 

variant is shown in Fig. 136. Narrow triangular unsclerotized area in basal 0.7. Spines blunt, ofien narrowIy 

spanilate, concenmted basally and especially apicolatedly (this pattern is accentuated in specimens from 

coastal California and Oregon where the central medial area is almost bue). 

Female genitalia (Figs. 138-140). Undissected: Tergite 8 dark browd bIack often wih pale apical band; 

hairs pale, erect. Steniite 8 ciark browniblack, often femginous/chestnut basally. Hypogynial valves 

usually a prominent keel, black the basal area sometimes tèrruginous; lateral lobe setae dark, moderateiy 

strong. Cerci black with gold setae. Dissected steniite 8 (Fig. 138) with basal width about 0.65 times the 

length; undivided but oflen weak dong midline. Length of unsclerotized area between hypogyniai valves 

0.4 times the length of sternite; valves lightly haired; carina absent. 

Tergite 9 sclerites as in Fig. 139; sternite Y- or V-shaped, medially divided (Fig. 139). Tergite 10 

dark brown/black with 6-9 (usually 7-8) black acanthophorite spines on each side. Spermathecae (Fig. 140) 

with curved terminal reservoirs about as wide as reservoir duct and medial one forked; terminal reservoirs 

with wart-Iike protuberances on surface. Basal striated duct without fine scales; junction with basal duct 

vague and without scales; basal duct short. 

Variation. Over most of its large range, the coloration of L. cinereus varies in only minor ways; in the 

Coast Range of ûregon and northcm California, howevcr, specimens tend to be darker. 7he thorax is 

darker greyhrown aad the brown of the abdominal tergites is darker and more extensive than that of most 

other populations. In some of these specimens the Ieg hairs are almost completely dark and the wing 

membrane is darker brown than usual. In these coastal spccimens anteunal segment F 1 is oflen shoncr and 



broadcr than that of olher populations ( W F I U l  = 0.26-0.34; mean of 0.3 1. a = 10 cornparcd to 0.23-0.33; 

mean of 0.29, n = 10) but the overlap is considerable. 'fht subapical broad tooth on thc v e n d  mar@ of 

the epandrium is often slightly larger in thé coastat specimens and thcre is some greater than usual variation 

in the structure of the gonostyli and subcpandrial sclerite. 

Type Material. 

HOLOTYPE. d (examined) labelled: "[rectangular white labelj Hood River/ Ore. IX-24-17]"; "[rectangular 

white label] F R Colel Coll."; "[rectmgular white label] a"'; "[rectangular red label] Holotypd cinereus"; 

"[rectangular white, black-bordered label] Lasiopogonf cinereusj Type Colet'; "[rectangular white label] 

California Academyl of Sciences/ Type No.476". The hoIotype of L. atripennis Cole & Wilcox, here 

synonornized with L. cineras, is a male: USA, Oregon, Douglas Co., Smith River, 14.t.. 1932, D.K. 

Frewing. CASC. 

ALLOTWE. 9 (examined) labelled: "[rectangular white label] Hood River1 Ore. VII-28-17]"; 

"[rectangular white label] F R Cole/ Coll."; " [rectangular white label] 8'; " [rectangular red label] AlIotype/ 

cinereus"; "[rectangular white, black-bordered label] Lasiopogon. cinereud Type Cole";"[rectangular white 

label] California Academyl of Sciences/ Type No.476". 

PARATYPES (2 examined). U.S.A.: Oregon, Joseph (1 9 ,  EMEC); Parkdale, 18.vi. 19 17, F.R. Cole ( 1 9 ,  

EMEC). 

Othet Material Examined (880 specimens). CANADA: Alberta, Banff, N.B. Sanson ( 1  Q, CNCI); Bow 

River Forest, Wilkinson Cr., 3 1 .vii. 1963, S. Ad i soemo  & J. & C. Sharplin (2 cf, 3 Y ,  UASM); Cochrane, 

26mi NE, Waiparous Creek Rec. Area, 30.vii. 199 1, A.W. Hook (5U, 451, CRNC); Crowsnest Forest, Dutch 

Cr., 3 1 .vii. 1963, S. Adisoemarto & J. & C. Sharplin (4d, 29, UASM); Frank, 15.viii. 1926, E.H. Strickland 

( i a', BCPM); Lundbreck Falls, Hwy.#3,68km W Ft. McLeod, 1 8.vii. L 985, ROME field party ( 1 0 ,  

ROME); Luscar, McLeod R., i0.viii. 1963, S. Adisoemarto & 1. & C. Sharplin (6d, 3 $ ,  2pr in cop; 

UASM); Nordegg, 25.vii. 1936, E.H. Strickhnd (1 8 ,  UASM; 19, EMEC); Red Deer, Red Deer R., 

8.viii. 1964, S. Adisoemarto (6U, 4 O ,  UASM); Watcrton, 17.vii. 1923, H.E. Gray ( 1 9 ,  UASM); Watenon 

Lakes Nat. Pk, Blakiston Brook, 2.viii.1963, SI Adisoemarto & J. & C. Sharptin (4d, UASM); Waterton 

Lakes Nat. Pk, Cameron L. Rd., 16.viii. t 99 1, RA. Cannings ( 1 cf, BCPM). British Columbia, Ashola R, 

Ewart Cr., 30.vüi. 1983, S.G. Cannings (2d, 19, SMDV); Dean R, 5295 'N  x 126"05N, 20-24.viii. 1983, 



W.W. ~iddlekaufT(2 9, EMEC); Dean R, 5295'N x 126°0SW, 25-30.viii. 1986, W.W. M i d d l e k f f  (1 9, 

'CASC); Dean R., 52°90'N x 126O40W. 22-27.viii.1987. W.W. Middlekauff (50. CASC); Dean R, 

52'49'N x 126'46W, 20-25.viii. 1988, W.W. Middlekauff (4 9, CASC); Fernie, 23.vii. 1934, H.B. Ltah 

(1 O, CASC); Flathead, 20krn by air NW Storm Cr., 55001, 27.vii. 1989, C.S. Guppy ( Id ,  1 9,  BCPM); 

Hedley, West Forest Rec. Site, 28.vii. 1988, C.S. Guppy (2d, I 9, BCPM), G.E. Hutchings (201, 1 O ,  

BCPM); Hope, Othello, Coquihalla R., 25.viii. 1994, R.A. Cannings & H. Nadel (28d, 109, BCPM); Hope, 

River Park, Coquihalla R., 8 .viii. 1989, P.H. Arnaud, Jr. ( 1 9, CASC); Kitimat, 19.vii. 1960, B. Heming ( 1 9, 

CNCI); Kitimat R., 24aii S Terrace, 19.vii. 1960, C.H. Mann (2d, 1 9 ,  CNCI; 19, 1 O, BCPM); Lilloett R., 

Meager Cr. Hotsprings, 19.vii. 1988, C.S. Guppy ( 1  cf, BCPM); Memtt, Juliet Cr., Hwy.#5, 24.viii. 1989, 

C.S. Guppy (1 8 .29 ,  BCPM); Peace River region, Kinuseo Cr. at Murray R., 1OU 612775E 6080465N, 

10.viii. 1997, H. Nadel (1  Y ,  BCPM); Peace River region, Redwillow Cr. at crossing of Redwillow Forest 

Rd., 10U 676878E 6092470N, 12.viii. 1997, H. Nadel ( 1 d, 1 9 ,  BCPM); Peace River region, Sakunka R., 

10U 58384E 6 l4246N, 8.viii. 1997, H. NadeI (6d, 8 9 ,  BCPM); Sakunka R, WindfalI Cr. carnpground, IOU 

5576E 61 143N, 9.viii. 1997, H. Nadel (Sb, 2 9 ,  BCPM); Similkameen R., Copper Cr., 30.viii. 1983, S.G. 

Cannings ( l a", BCPM); Terrace, lOmi E at Copper Slough, 14.viii. 1960, C.H. Mann, BCPM) (2 9, CNCI). 

USA: California, El Dorado Co., Echo L., 2256% 23-30.vi.1985, W. Middlekauff (19, CASC); Del Norte 

Co., Jed. Smith State Park, 1 1 .vii. 1989, E.M. Fisher ( 1 9, EMFC): Fresno Co., Hem L., I0500', 1 .ix. 1952, 

E.I. Schlinger (1 Q , CNCI); Humboldt Co., Humboldt Co., Grizzly Creek State Park, 1 1 .viii. 1953, P.H. 

Arnaud, Jr. (3d, 2 9 ,  CASC); CranneIl, 3.vii. 1969, C. Slobodichikoff (2d, EMEC); Humboldt Co., 

Humboldt Redwoods St. Pk, S. Fork Eel R., 30-3 1.vii. 1970, S. Frommer & L. La Pre (4d, I O ,  UCRC); 

Humboldt Co., EeI R., 5mi S. Shirley, 3.vii. 1985, L. Bezark ( 1 9 ,  LGBC); Humboldt Co., Weott, 1 mi N, 

23.viii. 1969,J. Powell (1 cf, EMEC); Lake Mary, 8.viii. 1957, J. Wilcox (28, 1 9,  CASC); Lane Co., Frog 

Meadows, 4300t, I8.vii. 1932, D. K. Frewing (1 9, EMEC); Madera Co., Gamet L., 9.viii. 1952 ( 1 9 ,  

EMEC); Madera Co., 1000 Island L., 5.viii. 1952 (1 O ,  EMEC; 19, EMFC), 9.viii. 1952 ( 1  9, EMEC); 

Mendocino Co., Branscomb, 3mi N, 1400'. 2 1-23 .v. 1982, M. Hochberg ( 1 9 ,  EMEC); Mendocino Co., Eel 

R., Smithe Redwood Grove, 18.vi. 1979, L.G. Bezark (2d, 1 9, Ipr in cop, LGBC); Mendocino Co., 

Laytonville, 1Om.i N, 1400', 5.viii. 1982, E.M. Fisher (8d,5g, EMFC); Mendocino Co., Navarro R, 3mi SE 



P.M. Dimick St. Pk, 25-30.vii. 1971, P. Rude (17d, 139, EMEC; 2d, EMFC); Mono Co., Deyif's post Pile 

Nat. Mon., 23.viii. 1958, J. Wikox (1 d, CASC); Mono Co., Sonora Pass, 14.vii. 1985, L.G. Bezafk (22d, 

5 9 ,  LGBC); Mono Co., Tioga L., 3.viii. 1956, J.L. Herring (1 d, EMEC), C.D. MacNeill ( 1 ? , EMEC); 

Sierra Co., Independence M e . ,  2S.vi. L974, R.O. Moon (1 cf, EMEC); Siskiyou Co., South Fork Salmon R, 

Big Flat Camp, 15 lOm, 15.viii. 1980, P.H. Arnaud, Ir. (1 9 ,  CASC), 19.viii. 1980, P.H. Arnaud Jr. (1 9, 

CASC), 2O.viii. 1980, P.H. Arnaud, Jr. ( 1 d, 28, CASC), 2 1 .viii. 1980, P.H. Arnaud, Ir. (Sd, 3 9 ,  CASCj; 

Trini ty Co., Boulder Cr., Goldfield Campgr., 926m, 15 .\r?ii. 1980, P.A. Aruaud, Jr. (5 d,  1 9 ,  CASC), 

16.viii. 1980, P.A. Arnaud. Jr. (4d, CASC); 17.viii. 1980, P.A. Arnaud. Jr. (1 c', CASC); 18.viii.1980, P.A. 

Arnaud. Ir. (1 8, CASC); Trinity Co., Gray Falls Campground, Trinity R., 16.viii. 1980, P.A. Arnaud, Jr. 

( 1  a', 2 9 ,  CASC); Tuolume Co., Dana Meadows, 17.vii. 1949, L.L. Jensen (1  a', EMEC), Tuotumne Co., 

Mt. Lyall. 18.viii. 1947, L.L. Jensen ( 1 9 ,  EMEC); Yolo Co., EMom Ferry, 17.v. 195 1, G. Mitchell ( 1 a', 

FSCA); Yosemite Nat. Pk, Fletcher L., 3880-4000', 27.vii. 1940, E.G. Linsley ( 1  a', 1 9, CASC); Yosemite 

Nat. Pk., Saddlebags Lake, 2.viii. 1936, W.B. Herms ( 1  9, AMNH; 19, BPBM; 1 dl 1 9, CSU; 6 9 ,  EMEC); 

Yosemite Nat. Pk., TuoIurnne Meadows, 4.vii. 1927, J.M. Aldrich ( 1 a', 1 9 ,  CASC; 2 9,  EMEC). Colorado, 

Gunnison Co., Gunnison R.. NPS picnic area, 3 1 .viii. 199 1, G. DeJong & B. Kondratieff (2d, 29 ,  CSUC); 

La Plata Co., Hesperus, 8000', 6.viii. 1935, C.R. Rotger (1 9, M; 2d, CSUC); Lanmer Co., Fort 

Collins, 30.i.r.1990, S. Gannaway & L. Martinez Park (1  9 ,  CSUC); Larimer Co., Lyons Peak, 12.k. 199 1, 

B. Kondratieff ( 1 a', CSUC); Pitkin Co., Redstone, Crystal R. off Rte. 133, 7.viii. 1992, B. Kondratieff ( 1 a", 

CRNC); Rockwood, t 0.vii. 1937, R.H. Beamer ( 1 a', SEMC; 1 d, 2 9 ,  USNM); Routt Co., Yampa R., Rte. 

13 1, 17.vii. 1987, B. Kondratieff ( 1  a', I 9 in cop; CSUC). Idaho, Elmore Co., Willow Cr. near Snake Cr. 

G.S., 1 .vii.1975, W.F. Barr (2d, ESUW), 1.viii. 1975, W.F. Barr (6d, 5 9 ,  ESUW), J.K. Wangberg (1  d, 

ESUW); Moscow Mt., 26.v. 19 1 8, A.L. Melander (2 9 ,  USNM), 17.vi. 19 18, A.L. Melander (2 9 ,  USNM). 

Montana, Flathead Nat. For., Middle Fork Flathead R., 30.vii. 1977, R.J. Lavigne (3d, 29,  ESUW); 

Gallatin Nat. For., Slough Cr., 4mi N Yellowstone Nat. Pk  boundary, 17.vii.1971, S.L. Jenkins (1 a, 

EMFC); Glacier Peak, 8.viii. 1923, A.L. Melander (1 O ,  SEMC); Glacier Nat. Pk., Apgar, 15mi NE, 

18.viii. 1969, E.M. & J.L. Fisher (2 9 ,  EMFC); Thrce Forks, 1 .viii. 19 18, A.L. Melander ( 1 O ,  USNM); 

Wheatland Co., Winnecook, edge of Musselshell R, 15.viii. 1924, S.S. Berry (3 cf, EMEC), 24.viii. 1925, 

S.S. Berry (1 d, LGBC). Oregon, Brookings, 8mi E, 30.M. 1965, K. Goeden (1 d, EMFC); Deschutes Co., 





16.vüi.1972,W.J. Hanson & G.F. Knowlton (1 O ,  BCPM); Uintah Co., Whiterocks Canyon, 1 l.viii.198 1, 

Hanson & Keller (1 d, BYUC; 2#, 39,  EMUS), 22.vii. 1939, G.F. Knowlton & F.C. Harmston (28, 

EMUS); Uintah Mts., vi. 1926, T. Swallow (1 d,  CASC); Utah Co., Hobble Cr. Canyon, Kelly's Brove, 

26.vii. 1994 A.J. Evans ( 1 9, BYUC); Weber Canyon, 4.vii. 1932, J. Nottingham (1 d, SEMC). 

Washington, Amencan R., Indian Fiab 10.vii. 1932, C.H. & D. Martin (1 8, EMFC; 1 or, FSCA); B l t w f f  

Pass, 12.vi. 1932, J. Wilcox ( 1 9, CNCI; 1 8 ,  CASC; 1 cf, SEMC), C.H. & D. Martin ( 1 9 ,  EMFC; 4d, 1 3, 

FSCA; 19, SEMC); Buckky, 14.vi.1932, J. Wilcox ( l d ,  19, CASC); Cle Elum, 4.vii.1932, Wm. W. Baker 

(1 a', CASC); S.vii.1932, C.H. & D. Martin ( ld ,  EMEC); 19.viii.1935, S.E. Crumb, Jr. (6d, 59 ,  CASC; la', 

LGBC; 3 9 ,  USNM), J. Wilcox (3 d,  1 9, CASC; 1 d, EMFC; 1 d, 1 9,  EMEC); Ellensberg, 2.viii. 1928, M.D. 

Leonard ( 1 a', CUC); Gaynor, 3.Ù. 1933, C.H. Martin (2d, 10, FSCA); Glacier, 19.vi. 1965 (1  9 ,  LGBC); 

Goldendale, 23.vi. 1935, S.E. Crumb, Jr. (4d, CASC), I. Wilcox (1 Q ,  UCRC; 6d, 5 9, CASC; 1 O ,  LGBC); 

Kalama, 2 I.vii.193 1, J, Nottingham (la', I 9 in cop SEMC); Kliciutac Co., Little Klickitat R., 3mi NE 

Goldendale, 2 1-22.vi. 1969, E.M. Fisher (1 5d, 129, EMFC); Lake Chelan, Stchekin, 30.vii. 19 19, A.L. 

Melander ( 1 d, USNM); Mason Co., Lake Cusfman, 6.viii. 19 19, F.M. Gaige ( I d, OSUC), 8.viii. 19 19, F.M. 

Gaige ( 1 d, OSUC); Mt. Rainier, I5.vii. 1936, S.E. Crumb, Jr. ( 1  d,  CASC); Mt. Rainier, Carbon Glacier, 

26.viii.1935, J. Wilcox (1  9, CASC); Mt. Rainier, Ipsut Cr. Camp, 14.viii.1932, Wm. W. Baker ( Id ,  39, 

CASC; 1 a', EMFC), 23.vii. 1935.1. Wilcox ( 1  8, CASC), Wm. W. Baker ( 1  d, FSCA); Mt. Rainier, 

Lodgepoie Forest Camp, 16.viii. 1932, Wm. W. Baker (2d, CASC), S.E. Crumb, Jr. (1 a, EMEC), 

1O.i~. 1935, J. Wilcox ( 1  a ,  ESUW); Mt. Rainier, S u ~ s e ,  63 18', 24.vii. 1932, J. Wilcox (1 9 ,  EMEC), 

Sunrise, 63801, 27.vii. 1932, Wm.W. Baker (1 d ,  EMEC), 3 1 .vii. 1932, J. Wilcox ( 1 9 ,  EMEC), Sunrise, 

6400'. 30.viii. 1933, C.H. Martin ( 1 O ,  FSCA); Mt. Rainier, White R. entrance, I4.viii. 193 1, Wm. W. Baker 

( 1 d, CASC), J. Wilcox ( 1 O ,  EMFC; 1 Q , EMEC), 3 1 .vii. 1932, J. Wilcox (2 0 ,  CASC), 3.k.  1932,J. Wilcox 

( 1 9 ,  CASC; 1 a', 29 EMFC), 4.a. 1932. J. Wilcox ( I  9, CASC); 27.viii. 1933, C.H. Martin ( 1 9, FSCA); 

Natches, 10.vii. 1932, J. Wilcox ( l a ,  3 9, CASC); Rainier Nat. For., Indian Flat Camp, 10.vii. 1932.1. 

Wilcox (1 O ,  CASC), 8.viii. 1938, S.E, Crumb, Ir. (2d, FSCA); Rainier Nat. For., PIeasant Valley, 

9.viii. 1938, S.E. Crumb, Jr. (1 8, FSCA); Rainier Nat. For., Current Flat, 27.vii. 1940, S.E. Crumb, Jr. (1 d ,  

FSCA); North Yakima, 18,viii. 1903, E. Jenne ( 1 d, USNM); Sam Cr., 23.vi. 1935, J. Wilcox (1 d, UCRC), 

S.E. Crumb, Jr. (19, CASC), 6.viii. 1969, F.C. Harmston (3d, 29, EMFC); Tipsoo L., 28.vii.1932,l. 



Wilcox ( 1 O, EMEC); Virdco, 5.k. 193 1, J. Wilcox ( 1 d: USNM); 4.vii. 1932, J. WiJcox (1 #, 3 3, CASC; 

1 g, ESUW), S.vii.1932, C.H. & D. Martin (4d, 49, FSCA); 8.vii. 1932, C.H. & D. Martin (1 8, ESUW), 

4.ix.1932, C.H. Martin(ld, CUC), D. M d ( 2 8 ,  FSCA); 5.ix.1932, J. Wilcox(ld,CNCI; ld, IO, 

CASC; 2d, 29, EMEC; Id, USNM); 4.ix.1933, C.H. Martin (1 O, FSCA), D. Martin (39, D. M a d ;  1 O, 

ESUW); Walla Wdla, 3.vii. 1922, A. Spuler (1 8 ,  WSUC), 18.viii. 1923, A.L. Mefander (2d, 1 9 ,  SEMC; 

1 a', 19, BCPM; 1 9, CNCI; 1 9 ,  CASC; 3d, 5 9, USNM); Walla Walla, Mill Cr. (3d, 3 9, USNM), 

16.viii. 1923, V. Argo (2d, DEI; 2d,69, USNM); 2.h. 1923, V. Argo (1 d,  5 9, DEIC; 1 d, 1 9, USNM ), 2- 

6.vii. 1922, A.L. Melander (2d, 109, USNM), 18.viii. 1923, A.L. Melander (3d, USNM); Yakima Co., Mt. 

Adams, Bench L., 5000i, 6.ix. 1975, R.L. Westcott ( I  9, EMFC), Yakima Co., Yakima, Eschbach Pk., 

7.viii. 194 1,  Reeves & Brookman ( 1 a", 19 in cop; CASC); Yakima Co., Rimrock, 29.viii. 194 1, B. 

Brookman ( 1 a", CASC). Wyoming, Big Hom Co., 4.1 km NE Shell Canyon End Resort, 30.vii. 1980 (Sd, 

ESUW); Grand Teton Nat. Pk, Pilgrirn Cr., 17.viii. 1963, R.J. Lavigne ( 1 a", ESUW), 14.viii. 1964, F. 

Holland & R.J. Lavigne (8d,3 9 ,  ESUW); Greybull, Greybull R ,  l4.viii. 1975, RJ. Lavigne ( î d ,  1 O, 

E S W ) ;  Hudson, Little Popo Agie, 2 l.viii. 1964, R.J. Lavigne & F. Holland (2d, 69, lpr in cop, ESLJW); 

Jackson, 14.viii. 1964, R.J. Lavigne ( 6 6 ,  1 O, ESUW); Lancier, 5-8000', R. Moodie ( 1 d, 1 9, OSUC); Moran, 

Jackson Hole Biol. Sm., 25.vii. 1964, H.E. Evans ( 1 d,  FSCA), Moran, 14.viii. 1964, F.R Holland ( 1 b, 1 9 

in cop); Shoshone Nat. For., Pahaska Tepee, 8.viii. 1964, F.R. Holland (36, ESUW), 1 1 .viii. 1964, R.J. 

Lavigne & F.R. Holland (4d, 99, ESUW), 13.viii. 1964, R.J. Lavigne & F.R. Holland (1 d, EMFC; 4d,59, 

2pr in cop, ESUW; 1 d,  19, LGBC; 1 d ,  19, USNM), Pahaska Tepee, 5mi N, Middle Cr., 8.viii. 1964, F.R. 

Holland ( 18, 1 O ; ESUW), 1 1 .viii. 1964, F.R. Holland ( I d,  1 9 in cop, ESUW), 12.viii. 1964, R.J. Lavigne & 

F.R. Holland (1 9, EMFC; 5d, 39 ; ESUW), 13.viii. 1964, R.J. Lavigne (2d, 29 in cop, ESUW; 1 9, IBPV), 

P&aska, Pahaska campgr., 2 1 .viii. 1963, R.J. Lavigne ( 1 d, 3 9, 1 pr in cop); Swan Valley, 1 1 mi N, 

12.viii. 1967, R.J. Lavigne (2d, ESUW); Sweetwater Co., Green R. x Rte. 187, 18.vii. 1976, R. Lavigne ( 1 9 ,  

ESUW); Teton Nat. For., Teton Overlook, 14.viii. 1964, F. Holland & F.R. Lavigne (3 d,  29,2pr in cop, 

ESUW); Thurnb. Station, V.M. Tanner ( ld ,  BYUC); Yellowstone Nat. Pk, Continental Divide, 8200', 

8.viii. 19 18, A.L. Melander (1 ?, USNM); Yellowstone Nat. Pk, Laar Picnic Arca, 2.viii. 1990, R.J. 

Lavigne (2 8, 1 9 , ESUW). 

Type Locality. U.S.A., Oregon, Hood River Co., Hood River. 



Taxonomie Notes. The darkegt specimens, which corne 6om the centml Coast Range of ûregon (Douglas 

Co.), were described as L. atripenniî by  Cole and Wilcox ( 19%). Wilcox subsequently de tedned  material 

kom several Iocalities in southwestcm Oregon (Josephine Co.) and norrhwestern California (Humboldt 

Co.) as this species. in the origuial description he noted that L. atripennis appeared at fmt glance to be a 

melanic form of L. cinerm, but he felt that the shape of the epandrium and antennal segments warmted 

separare status for these populations. However, I cm find no consistently distinct differences in either the 

coloration or structure. The antennal rneasurements that Wilcox believed are significant lie well within the 

variation of the species as a whole. as noted above in the description. Even the dark coloration is widely 

variable in these coastal populations. and it apparently simply represents one exmme of a range of panems. 

In my experience, in this region coastai populations of many disparate taxa are fiequently darker than their 

inland conspecifics; some examples are Fox Spanows (Passerella iliaca)) and Hairy Woodpecken 

(Picoides villosus) in birds and the Western River Cruiser (Macromia magnijica) in dragonfiies. L. 

atripennis is here synonornized with L. cinereus. 

Etymology. From the Latin meaning ash-colored, grey; refers to the colour of the extensive tornentum in 

most specimens. 

Distribution (Fig. 505). Nearctic; northern British Columbia and the rnountains of Alberta south to 

California, Utah and Colorado. 

Phylogenetic Relationships. Mernber of the cinereus species group; sister species of L. shermani. 

Natural History. L. cinereus is a comrnon and locaily abundant species within its range. It typically flies 

along the edges of mountain streams at rnid or high elevations, perching on Stones and boulders in, or at the 

edge of, the water. Adults feed mostly on small aquatic insects; specimens exarnined with prey include 

Rhyacophifa (Trichoptera: Rhyacophilidae); Ephemeroptcra: Arnetropodidae; Ravinia duplicata (Hall) 

(Di pten: Sarcop hag idae); Pegom-va cauduca (Huckett) (Diptera: Anthomyiidae); Dicrcmota (Dip tera: 

Tipulidae). Flight dates range fiom 17 May (Yolo Co., California) tu 24 September. Dates fiom the 

northern and southm parts of the range arc, for the most part, similar, the vast majority of the records are 

fiom July and August. 



43.7 LarUpgon coconino sp. nov. 

Figs. 141-156. 

Diagnosis. A large, grey spccies with bristles and hairs minimal, bnstlcs black in b t h  sexes. Antennae 

brown, ratio F2+3/Fl = 0.54-0.62. Thoracic tomentum Iatedly faintly grcy-gold and faint patches of 

brown tomentum basolaterally on dorsum of abdominal segments. Donocentral stripes faint, brown; 

acrostichal stnpes grey. Antenor dorsocentral bristies 3-5, insignificant; posterodosocentrals 1-3, usuaily 

promhent. Trochanters and bases of femora and tibiae mostly without tomentum, ferruginous to brown; 

tarsi pale femginous to brown. Epandriurn brown with grey tomentum, haives in dorsal view strongly 

ernarginate mediaily; in lateral view greatest width at midlength, about 0.6 times the length; dorsal margin 

and apicodorsal angle broadly rounded, ventral margin straight. Gonostylus with very large media1 flange 

and short, strong secondary media1 flange. Hypogynial valves weakly haired basally and with ventral 

carina. 

Description. Body length a' 10.4- 1 l.Ornm; 9 12.5- 13.5mm. 

Head. HW d 2.10-2.46mrn; 9 2.40-2.60rnm. FW a' 0.44-0.54mm; O 0.56-0.64mm. VW d 0.88-0.96mm; 9 

1.00- 1.2011~n. VWMW = 0.39-0.42; 9 0.42-0.46. FWNW = a 0.50-0.56; ? 0.53-0.56; VDNW = a" 

0.21-0.28; 9 0.18-0.28. GWGL = d 0.28-0.36; Q 0.30-0.36. 

Face silver, vertex grey; occiput grey, some gold-grey dorsally. Beard and labial haits white, al1 

other setae black. Occipital bristles short but strong (to 0.4mm), straight to moderately curved 

anterolaterally, dense, 13- 18 on each side, with additional finer bristles interspersed. Frontal and orbital 

setae moderately strong, sparse, the longest longer than scap~pedicel. 

Antennae (Fig. 153). Brown, setae brown/black; F 1 sometimes without setae. WF 1ILF 1 = d 0.26-0.30; O 

0.26-0.28. LF2+3/LFI = ci 0.56-0.62; 9 0.54-0.60. 

Thorax. Prothorax grey, hairs white; postpronotal lobes grey, the lateral angle femginous to chesmut; 

short, fine light brown to black bristles mixed with fine white hairs. Scutum tomentum pale grey, faint 

grty-gold highlights laterally; dorsocentral stripes goldhrown, rather faint; area Iateral to dorsoccnaal 

stripes dark grey, Acrostichal stripes grey, with medial space pale grey. Al1 bnstles black; antefior 

dorsocentrais 3-5, short and weak, longest 0.7mm long; 3 posteriors, promincnt, strong. No acrostichals 

distinct fiom nota1 sctulae, which arc dense, short and appressed. Postalars 1-2, strong, with several weaker 



brisdes; supra-alars 2-3; presuhuals 2-3; postfiumcrals 0-1. Scutellar tomeatum grcy; apical scutellar 

bristles 2-3 on each side, mixed with fïner bristlcs and scattered hairs; none to a few scattered white or 

brown discal hairs. 

Pleural tomentuxn grey-gold; htatcrgite bristles black 5-7 among finer white hairs; katepistenial 

setae long, sparse; 3-4 black setae (longest 0.4mm) at posterior edge of mepisternum and patch of very 

short, blac k setulae long dorsal rnargh. Anepimeron without se tae. 

Legs. Base colour of femora dark brown or black; tibiae the same or lighter brown; trochanters and tarsi 

brown or femginous in youngcr specimens. Tomentum of coxae grey or grey-gold, tomentum on rest of 

legs sparse, grey, absent on much of trochanters. No coxal peg. Al1 bristles bIack, typicdly arranged. 

Femora with decumbent white h3irs (in some specirnens dorsal decurnbent hairs are mostly brown) and 

erect ones, most numerous on profemw; frne ventral bristles sparse, the longest as long as thickness of 

femur, except a few longer on metafemur. Profemur in male with 4-8 dorsolated bristles; mesofemur with 

0-5; metafemw with 3-8. Btistles on tibiae and tarsi strong; protibia in male with longest bristle 3 times 

longer than tibia1 width. Hairs on tibiae and tarsi mixed white and brown. 

Wings. Veins light brown; membrane light brown in oblique view. DCI = 0.40-0.53; ce11 M3 open. Halter 

pale yellow; knob without dark spot. 

Abdomen, Tergites with grey tomentum, sometimes with golden highlights; each with obscure dorsal 

paired brown patches of tornentum antero1ateially. Tergite 1 basolaterally with 5- 10 black bristles and finer 

white hairs; lateral setae on tergites white, short and directed posteriorly; in some fernales lateral setae are 

blac k and hardly distinguished h m  dorsal sentlae. Dorsai senilae mostly black or brown, but rnixed with 

pale ones, especially laterally. Sternite tomentum grey or greylgold; hairs sparse, mostly white, in some 

specimens increasingly brown towards posterior. 

Male genitalia (Figs. 14 1-1 52). Epandriurn and hypandriurn/ gonocoxite complex femginous to dark 

brown with grey-goId tomentwn, absent on hypandrium and bases of gonocoxites and epandrium. Setal 

b m h  black; other setae brown/black. Width of epandrium halves in lateral view (Fig. 142) about 0.6 times 

the length, widest at aiidlengh; dorsal rnargin and apicodonal angle broadly rounded, ventral rnargin 

straight. Medial face of epandrium as in Fig. 143. in dorsal view, medial margins of epanârium abruptiy 

indented; basal sclerite prominent (Fig. 14 1). 



Gonostylus (Figs. 148-1 5 1). Medial Bange very large relative to d o d  flaage and basal arra; shon 

but prominent secondary media1 flange present. Hypandnuml gonocoxite complex ia v e n d  view (Fig. 

150) the width about 0.65 h e s  the length, transverse slit 0.65 the distance h m  base to apex. In lateral 

view (Fig. 15 l), gonocoxal apodeme stout and c u m d  venaaily, webbed ventrally; exposed length of 

apodeme about 0.55 times the lengtb of basal width of hypandrium. 

Phallus (Figs. 1 4 -  146). Paramere sheath dorsally 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Apex of paramere sheath with ventrolateral carina, the ventral lip strongly 

projecting; no ventral flange. Sperm sac width in dorsal view 0.3 the Iength of phallus. Ejaculatory 

apodeme gently cwved ventrally in laterd view, weakly spatulate in ventral view; oval in cross-section 

with thin dorsal carina. SubepandriaI sclerite as in Fig. 152. Broad triangular unsclerotized area in basal 

0.25, narrowing to parallel-sided gap in central portion; spines more or less parallel-sided, blunt, densely 

ananged apicdly and basally. 

Fernale genitalia (Figs. 1%- 156): Undissected: Al1 setae pale. Tergite 8 dark brown/black with posterior 

margin ferruginous; hairs rather abundant, erect. Sternite 8 dark brownhlack to mostly ferruginous in some 

specimens; lateral lobe setae weak to moderately strong. Hypogynial valves with hairs basalIy. Cerci 

yellow-brown with pale setae. Dissected steniite 8 (Fig. 154) broad, with basai width about equal to the 

length; undivided but weak dong midline. Length of unsclerotized area between hypogynial valves 0.4 

times the length of sternite; lateral lobe setae weak to moderately strong. 

Tergite 9 sclerites as in Fig. 155; sternite 9 V-shaped, medial1y undivided and oîten with short 

lateral projections (Fig. 155). Tergite I O  brown~black with 8-10 black acanthophorite spines on each side. 

Spermathecae (Fig. 156) with straight or gentiy curved terminal reservoits about half as wide as reservoir 

duct; terminal reservoirs without wart-like protuberances on surface. Basal striated duct without fine scales; 

junction with basal duct with scaies; basal duct moderately long. 

Type Material. 

HOLOTYPE. d labelled: " [rec tangular beige label] Oak Cr. Cyn. Ariz.1 V-29 1 963" ; " [rectangular beige 

label] J. Wilcod Coll"; lt[rectangu1ar blue label] HOLOTYPE dl Lasiopogod coconino1 Wilcox"; 

"[rectangular green label bordered top and bonom with asterisks] UnpubIishcdl Manuscript Narne"; 

"[rectangular white label bordered top and bottom with asttrisksj JOSEPH WILCOX/ COLLECTION - 



198 11 Gift to Californid Acadcmy of Sciences"; My Holoiype ] h l  wHOLOTYpE/ Lasiopogon ar/ 

coconino Canningsf des. R.A. Cannings 1995 [rad, black-bordercd label]" has been attached to this 

specimen. Disstcted gcnitalia in plastic viai undcmcath dl.  CASC. 

PARATYPES (76 designated). U.S.A.: Arizona, Apache Co., Rock Crcek, 6700', 3O.vi. 1995, H. Greeney 

III (Id, UAIC); Coconino Co., Oak Creck Canyon, 29.v. 1963, J. Wilcox (19d, 11 9, CASC); 12.vi. 1948, J. 

Wilcax (3d, 3 9, CASC); 19.vi. 1949, Chas. H. Martin (2d, 1 O ,  FSCA); I9.vi. 1949, Dorothy Martin (3d, 

29, pair in copula, FSCA); 5.M.1963, C.H. Spitzer (la', EMFC; I 9 ,  USNM); 5200 fi, 1 l.vi. 1958, J.M. & 

SN. Bums (1 9, EMEC); 1 l.vi. 1953, A. & H. Dietrich (1  9, COR); Cave Springs campground, 5400 A, 

22.v. 197 1, P.H. & M. Arnaud (2d, EMFC); 5000 A., 17.vi. 1978, M.E. Buegler ( i a, 1 9, EMEC); Coconino 

Co., 7 mi N of Sedona, 16.vi. 1978, R.C. Miller ( 18, UCDC); White Mm., 19.vi. L950, R.H. Beamer (66, 

1 9 ,  pair in copirla, FSCA; 1 d, EMFC); 19 .vi. 1950, W.J. Arnold ( 1 a, 1 9,  pair in copula, EMFC; 1 9, 

FSCA); White Mtns., South Fork Camp, 19.vi. 1947, G.H. & J.L. Sperry ( 1 6, USNM); 20.vi. 1947, G.H. & 

I.L. Speny (Sd, 2 9 ,  USNM). New Mexico, Catron Co., San Franciso River near Arizona, 20.vi. 19 87, 

Baumann, Kondratieff, Sargent & Wells (3d, 19, BYUC; 1 d, 1 9 ,  BCPM). 

Type Locality. U.S.A., Arizona, Coconino Co., Oak Creek Canyon. 

Taxonomie Notes. Wilcox gave this species a manuscript name and labelled type matenal (CASC) but 

never published a description. 

Etyrnology. Named for Coconino County, Arizona, the type locality. 

Distribution (Fig. 506). Nearctic; U.S.A.; mountains of centrai and eastem Arizona. 

Phylogenetic Relationsbips. Member of the tetragrarnrnus species group; sister to the species pair of L. 

quadrivittatus and L. Iavignei. 

Natural History. Habitat: streamsides; specimen dates range fiom 22 May to 20 June. 



43.8 Laswpogoon/lammeus sp. nov. 

Figs. 157- 169,507. 

Diagnosis. Only three males howu. A medium-sized grey species with mystax and abdominal segment 1 

bristles white but al1 other major brisdes brown or black Antennae brown, ratio F2+3/F1 = 0.47-0.5 1. 

Golden brown tomentum on scutum; broad gold-g-y apical bands conûasting with dark brown-gold basal 

areas on the dorsum of abdominal segments. Dorsocend stripes dark brown, acrostichal stripes brown. 

Severai anterior dorsocentral bristles, but only most posterior one prominent. Trochanters, bases of femora, 

tibiae and mi femginous. Leg setation reduced. Epandrium femginous, in laterai view two times as Iong 

as wide at widest point and dorsal margin convex; in dorsal view strongIy concave basomedially. 

Description. Body length d 8.5-9.0m.m; 9 unknown. 

Head. HW 2.00-2.2mm. FW 0.40-0.48mm. VW 0.84-0.90mm. VHrIHW = 0.42; FWNW = 0.48-0.52; 

VDNW = 0.20-0.22; GWGL = 0.38-0.30. 

Face silver, vertex gold-brown; occiput gold-grey, more golden dorsally. Beard and labium white- 

haired, mystax white to yellow-white, al1 other secae brown. OceIlar setae short, about as Iong as length of 

F !+F2+3; fiontal and orbital setae sparse, the longest about as Iong as length of FI. Occipital setae sparse, 

10-1 2 on each side in main series, moderately strong but short, the longest about 4.5mm; most rather 

straight, but those dong dorsal margin of eye strongly curved anteriorly. 

Antennae. Brown, with base of F1 paier. Al1 setae brown; F1 without setae. F 1 moderately long, widest at 

rnidlength. WF 1/LF 1 = 0.28-0.30; LF2+3/LF 1 = 0.47-0.5 1. 

Thorax. Prothorax siver-grey with gold highlights, cspecially dorsaily on antepronotum; al1 hais white. 

Postpronotal lobes silver-grey, lateral angle ferruginous; setae short, brown. Scutum tomentum grey-gold, 

dark gold anteriorly. Dorsocentral stripes and intemediate spots medium to dark brown; acrostichal stripes 

brown, bordering narrow grey-gold medial area. Most mesothoracic seiae brown or black. Anterior 

dorsocentraIs weak except for posterior one or two; most only as long as scapetpedicel. Posterior 

dorsocentrals stronger; t h e  main setae prcsent. Presutural area with numerow short nota1 setae; 

acrostichals not differentiated. Postalars 1-2, supra-alars 2, prcsunrrals 2, posthumerals 1-2, weak or strong. 

ScuteIla. tomentum silver-grey with gold highlights, dorsum especially golden. Apicd scutellar bristles 

black, 2-3 on each side, a few dark hairs intennixcd. 



Pleural tomentum siiver-grty with gold highiights. Katatergitc with scattmd white hairs and 5-8 

bristles, mostly brown, some white; 2-3 dark se- on posterior margin of ancpistemum, extensive patch of 

short dark setulae on dorsal shelf. Katepistemai setae sparse. Anepimeron wilhout setae. 

Legs. Base coIour of trochanters, tibiae, tarsi, bases and apices of femora and parts of coxae ferruginous; 

most of femora dark brown or black. Tomcntum of coxae silver with some gold highlights; tomentum on 

rest of legs sparse, gold-grey. No coxai tubercle. Ail bristles brown or black, typically arranged, h e r  hairs 

white to brown. Femora dorsally with relatively long decumbent hairs mostly brown, white basally; fine 

long white ventral setae sparse, the longest shorter than thickness of femur. Profemur in male with 5-8 

dorsolateral bristies; mesofemw with 2 4 ;  metafemur with 5-7. Bristles on tibiae and tarsi rather short, 

protibia in male with longest bristle about 2.5 cimes longer than tibiai width. 

Wings. Veins medium brown, light brown to ferruginous near anterior margin; membrane pale red-brown 

in oblique ~ i e w .  DCI = 0.32-0.4 1; ce11 M3 open, Halter yellow; knob without dark spot. 

Abdomen. ïergite basal colour dark brown, ferruginous apically on apical segments. Tornenturn on tergite 

bases brown with much gold in lateral and antenor views. Bands of gold-grey tomentum cover about half 

of each tergite apically (segment 1 is alrnost al1 covered) and al1 the ventrolateral areas; bands almost 

disappear in postenor view. Tergite 1 with 6-8 major white bristles on each side and rnany smaller white 

setae; lateral setae on tergites 1-3 white, erect, sparse but moderately Iong; those on posterior segments 

rnuch shorter and directed posteriorly. Dorsal setulae mked white and brown, short and hair-Iike, 

decumbent. Stemite tomentum grey; hairs white. 

Male genitalia (Figs. 157-169). Epandrium and hypandnud gonocoxitc complex ferruginous with thin 

golden tomentum on epandrium and gonocoxites, more dense apicaily on epandrium. Setal bnish dark 

brown; other setae dark brown, numerous, prorninent. Width of epandrium halves in lateral view (Fig. f 58) 

about 0.5 the length, widest about midlength; ventrai margin rather straight, dorsai margin moderately 

convex; apex rounded, slightly excavated at ventral corner. Medial face of epandrium as in Fig. 159. In 

dorsai view, media1 margins of epandrium strongly concave; basai sclerite prominent (Fig. 157). 

Gonostylus (Figs. 164- 168). Prominent seconchy medial flangc linked by a ridge to very strong 

dorsomediai tooth; lateral and ventrolateral teeth strong; a small tooth prcsent on dorsal flange near 

junction of media1 flange. Hypandrid gonocoxite cornplex in ventral view (Fig. 167) about 0.6 times 



long as wide, transverse siit at 0.75 the lcngtb. in lateral vicw (Fig. 168), exposed length of gonocoxal 

apodeme about 0.65 as long as basal width of hypandrium; apodeme with sclerotized web ventrally. 

Phallus (Figs. 160- 162). Pacamere sheath dorsally 0.45 the length of phallus (excluding 

ejaculatory apodeme). Apex of paramerc sheath with ventrolatcd carina, ventrai flange absent. Sperm sac 

width in dorsal view 0.40 the length of phailus. Ejaculatory apodeme in laterai view, broad, ventral margin 

slightly curved; suongly spatulate in vcntral Mew; flattened in cross-section with prominent dorsal carina. 

Subepandrial sclerite as in Fig. 169. Central unsclerotized afea triangular in basal 0.3, narrow and parailel- 

sided in central 0.5; spines blunt, dense except subbasally. 

Female unknown. 

Type Materiat 

HOLOTYPE. d iabelled: "[rectangular white label] N.C."; "[rectangular blue and green banded label] A.E 

Pritchard/ Collection/ 1962"; "[rectangular white label] Lasiopogonl shermad Det. 1940 C&W/ A.E. 

Pritchard. My holotype label "HOLOTYPEI Lasiopogon d flammeus Canningd des. R.A. Caanings 1998 

[red, bIac k-bordered label]" bas been attac hed to this specimen. Dissected geni talia in pias tic via1 

underneath all. 

PARATYPES (2 designated). U.S.A.: North Carolina, Blantyre, early May 1908, F. Sherman (1  d, 

CASC); no other data ( 1 a' USNM). 

Type Locality. U.S.A., North Carolina. 

Taxonomic Notes. Cole and Wiicox ( 1938) did not distinguish this m o n  from L. shennani, which shares 

the grey and red coloration and also occurs in the Carolinas. 

Etymotogy. Latin meaning "flame"; the legs, wing veins and genitdia are reddish and the scutum is 

golden. 

Distribution (Fig. 507). Nearctic; U.S.A., North Cafolina. 

Phy logenetic Rehtioasbips. Member of the ietrogramrnus species group; in an unresolved tnchotomy 

with L. chrysotu and t. woodomm. 

Natural Bistory. Habitat: unknown, but most likcly streamsides in mid-elevation forests. No recorded 

flight dates, but probably March to May. 



43.9 Luswpogon hasanicus Lehr 

Figs. 170-185,508. 

Lusiopogon hasanictrs Lchr, 1 984. Zoologic hes kii Zhunial63:703 

Diagnosb. A medium-sized to large, setose grey and dark brown species. Mystax and other head brisdes 

dark. Antennae brown, F1 long and narrow; F2+3/F1 = 0.49-0.64. ïhoracic tomenturn dorsally and 

laterally grey1goId-grey with brown dorsocentral stripes and grey or brown-grey acrostichal stripes. Main 

thoracic and leg bristles dark; anterior dorsocentral bristles 5-8, moderately suong. Abdominal tergites 

basally with only thin brown tomentum, the dark cuticle shining through. Apical bands gold-grey, their 

width 0.3 to 0.4 times the length of the segments. Bristles on tergite 1 dark; al1 lateral setae pale, dorsal 

setulae dark Epandrium dark brown/black, about 0.45-0.6 as wide as long in lateral view, the greatest 

width at about ha1f the length; apex rounded. In dorsal view strongly concave medially. Female with 

abdominal pattern similar to ttiat of male; tergites 4-7 with brown lateml setae. Terminalia dark 

brown/black with light brown hairs. 

Description. Body length d 9.7- 1 1.2rnm; 9 10.3- l3.8mm. 

Head. HW d 2.04-2.40mm; 9 2.32-2.58mm. FW d 0.50-0.58mm; Q 0.54-0.64mm. V W  a" O.9S-l.l4mm; O 

1.04-1.20m. VWNW = d 0.46-0.48; 9 0.45-0.47. FWNW = d 0.5 1-0.55; 9 0.5 1-0.53. VDNW = 8 

0.07-0.12; 9 0.1 1-0.16. GH/GL = d0.3 1-0.37; ? 0.36-0.44. 

Face with thin goldhrown-grey tomennim; vertex brown-grey, occiput grey ventrally, brown-grey 

dorsally. Beard and labial hairs white, mystax bristles brownltilack; al1 other setae browniblack. Occipital 

bristles rather strong (to 1 .Omm), abundant, those behind the dorsornedial angle of the eye strongly curved 

anterolaterally; lateral and ventral ones shorter, straighter. Frontal and orbital setae abundant, long (to. 

0.6mm). 

Antennae. Brown; setae brown; FI without setae. F1 long, narrow, parallel-sided or slightly tapered from 

base. WF l/LFI= d 0.20-0.2 1; 9 0.2 t -0.25. LF2+3/LFl= d 0.49-0.64; 9 0.39-0.59. 

Thorax. Prothorax gold-grey, browner dorsally, hairs white; postponotal lobes grey or gold-grey, the 

lateral angle femginous, hairs strong, brown. Scunim torncntum usually light brown-grey, the dorsocentrai 

stripes daddmedium brown bordercd with Iight brown/gold. Brown dYk around prcsutural and supraalar 

bristles. Acrostical stripes brown-grey. Colours darkening at some angles of view, espccially fiom the 



posterior. Some specùnens with scuhun more grcy with gold highligbts, tbc acrostichal stripes dark grey. A 

setose species; al1 strong brides black, ber setac brown. Dorsocentrai setac abundant; anterion 5-8, rathcr 

strong (longest to 1 .O-), mixed with on1 y slightly f h r  setac; 3-6 posteriors. Notal SC& abundant, etcct, 

long (to OSmm), as long as shorter donoctntrals. Postalm 3-5, with shorter setac; supra-dars 2-3 among 

shorter setae; presuturals 2-4, 1-2 posthumcrals. Scutcllar tomentum grcy with gold highlights; apical 

scutellar bristles dark, abundant, in 2-3 irregular rows, 5-8 strong ones on each side mixed with many 

shorter, weaker dark bristles and hairs. 

Pleural tomentum grey to goldhrown-grey. Katatergite setae black, 9-12 arnong €mer white hairs; 

katepistenial serae white, long, abundant. Anepistemal setae 15-25, dark (to 0.7mrn); sometirnes a few 

other pale, weaker ones ventrally; a dense patch of rather long, fine, erect brown setae on dorsal shelf. 

Anepimeron with a Few white setae. Female thorax sirnilar to that of male. 

Legs. Base colour dark brownibIack. Tomentum of coxae grey with some gold highIights; tomentum on 

rest of legs gold-grey. No coxal peg. Main bristles dark brown/black; pale hairs white to yellow. Femora 

dorsally with decumbent hairs in male pale basaily, dark apicalIy; usually al1 pale in fernale. Longer erect 

hairs abundant ventral1 y and laterally, especially on pro femur, pale basally, dark apical1 y; longest pale 

ventral setae as long as, or longer than, thickness of femur. Femora with abundant, fine, dorsolaterai bristles 

mixed with long h a i s  Tibiae and tarsi with dark, strong bristles typicaily arranged, hairs on tibiae mostly 

blackhrown; m a l  hairs dark. Protibia with longest bristles about 4.0 times longer than tibia1 width. 

Wings. Veins mediuddark brown; membrane v e v  pale medium brown in oblique view. DCf = 0.30-0.40; 

ceIl M3 open. Halter yellow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brown/ black. Tomentum on tergite bases thin brown/gold- 

brown, the dark cuticle shineing through. Bands of gold-grcy tomentum cover 0.3 to 0.4 the length of each 

tergite apically; ventroIaterally they cover the length of the tergite. Segment 1 is tfiinly covered on about 

the apical 0.6. About 9- 1 1 strong dark bristles on each side of tergite 1. Lateral setae on tergites 

white/yellow, abundant, erect, rather long on 1-3, becoming shorter posteriorly. Donal setulae more or less 

erect, dark Sternite tornenturn gold-grey, hairs paie. 



Female. Width of grcy or gold-grey apical bands about 0.35 times the tcrgitc length, wider on 6-7; 

grey ventrolaterally. Lateral setac on tcrgites 1-3 whitdyciiow, abundant, enct, rathcr long, those on 4 

shorter and mixed with brown ones; setae on 5-7 brown. Dorsal sctulae more or less erect, dark 

Male genitaiia (Figs. 170- 18 1). Epandrium and hypandrium/ gonocoxitc complex dark brown/black and 

covered wirh gold-grey tomentum except on hypandnum in some specimens. Setal b m h  black; other setae 

b r o d à a r k  brown, numerous, prominent. Width of epandriurn haives in lateral view (Fig. 17 1) about 0.45- 

0.6 times the length, widest at about midlength; ventral margin straight, dorsal margin oAen gently convex, 

apex rounded. Medial face of epandnum as in Fig. . in dorsal view, medial margins of epandrium strongly 

concave; basal sclerite vague (Fig. 172). 

Gonostylus (Figs. 1 77- 180). Medial flange expanded into a large ventrolateral lobe; the d o r d  

fImge angled apically at its media1 end, separated fiom the lateral margin of the gonostylus; lateral and 

ventrolateral teeth produced into long curved points. Hypandrium/ gonocoxite complex in ventral view 

(Fig. 179) with length about 0.8 tirnes the width, transverse slit at 0.6 the length; distal to the slit the 

gonocoxites are concave. In laterai view (Fig. 1 go), exposed length of gonocoxal apodeme about 0.55 times 

the basai width of hypandrium; apodeme with small sclerotized web ventrally. 

Phallus (Figs. 173-1 75). Paramere sheath donaily 0.45 times the length of phallus (excluding 

ejaculatory apodeme), secondary sclerotization extending it to the tips of the lateral processes. Ventral 

process angled ventraIly in laterd view, compressed in ventral view. Apex of paramere sheath broad, the 

ventrolateral carina short, a very small ventral flange present. The dorsal carina bulges dorsally and is 

slightly infiated laterally. Sperm sac width in dorsal view 0.45 times the length of phalius. Ejaculatory 

apodeme long and straight in lateral view, slightly spatulate in ventral view; flattened ventrally in cross- 

section with a prominent dorsal carina. Subepandrial sclerite as in Fig. 18 1. Very narrow triangular 

unsclerotized area in basal 0.4; spines bluntly acute, dense over al1 sclerite. 

Female gcnitalim (Figs. 183-1 85). Undissected: Hairs Iight to dark brown, erect, abundant. Tergite 8 flared 

ventrolaterally; dark brown/black, often narrowly brown apically. Stemite dark brown/black, midline and 

medial lobes of hypogynial valves yellow/medium brown with pale hairs. Lateral lobe setae weak. 

Hypogynial valves black, vertically oriented and approxîmatcd apically. Ccrci black with light brown setae. 

Dissected sternite 8 (Fig. 183) with basal width about 0.75 thes  the length, undivided dong midline. 



Length of unsclerotizcd area betweni media1 lobes 0.3 times Ibe sternitc lcngth. Medial lobe not included 

in hypogynial valve seleria and shorter than valve. Valve with strong wina, media1 in apical half, on 

midline in basal Mf. 

Tergite 9 sclerites as in Fig. 184; steniite 9 V-shaped, medially undividcd (Fig. 184). Tergite 10 

black, usually with 8 black acanthophorite spines on each side. Basal lobes of stemite 10 smdl. 

Spermathecae (Fig. 185) with strongly hooked terminal reservoirs about as thick as mervoir duct; terminal 

reservoirs with wart-like protuberances on surface. Both striated ducts with fine scales; junction with basai 

duct scaled, sclerotized and golden; valve not golden; basai duct short. 

Type Material 

HOLOTYPE. d (exarnined) Iabelled [in Russian, in Lehr's hruidwriting]: "[recrangular white label with 

black border] Primorsk.[iy] Kr.[ay] J 12 km N KhasanJ "Golubinoi Cliff,"/ 28 V 19741 Lehr";"[rectangular 

red label] Holotypus 198 11 Lasiopogon/ hasanicus". IBPV. 

PARATYPES. (47 exarnined). Russia: Primorskiy Kray, 12 km N. of Khasan Station, Golubinoi Cliff, 

28.v. 1974, P. Lehr (8d, 8 9 ,  IBPV; î d ,  MHRC; 3d, 19, BCPM), 11 km N. of Khasan Station, Golubinoi 

Cliff, 28.v. 1974, P. Lehr (1 a', 19, IBPV; 1 d, 1 O ,  MHRC; 19, BCPM), 29.v. 1974, P. Lehr (Sd, 99,  IBPV; 

2 9 ,  MHRC; 2 9, BCPM), 30.v. 1974, P. Lehr ( 1 9, IBPV). Khasan region, 7.vi. 1975, N. Kurzenko ( 1 9,  

IBPV). 

Other Material Exaniined. (42 specimens). Russia: Primorskiy Kray, Kievka, 8 km E, Lazovskiy 

Reserve, 25.v. 1979, S. Storozhenko (1 d, IBPV); Livadiya, 22.vi. 198 1, A. Lelej (Id, 1 9 .  IBPV), 

24.vi. 198 1, A. Lelej ( 1 d, IBPV); Oblachnaya Mt., 45km NE Lazo, 17.viii. t 984, P. Lehr ( 1 9, IBPV); Oi'ga, 

l3.vi. 1986, A. Lelej ( l3d,  79, BPV; 3d, 3 9 ,  BCPM), 23.vi. 1986, A. k l e j  ( 1 d, IBPV; 1 U, BCPM); 

Vladivostok District, 28.v. 1978, Kurzenko ( 1 8 ,  IBPV); Vladivostok District, Manchuzhur Bay, 30.v. 1987, 

P. Lehr (1 d, 1 9, IBPV); Vysokogorsk, 25km ENE Kavalerovo, 13.vi. 1986, P. Lehr (4d, 2 9 ,  IBPV). 

Type Locality. Russia, Primorskiy Kray, Khasanskiy District, Golubinoi Cliff, 12 km N. of Khasan 

Station. 

Etymology. Refers to the type locdity in the Khasanskiy District, Primorskiy Kray. 

Distribution (Fig, 508). Palaearctic; Russia, Primorskiy Kray (Ussuri RJ Vladivostok region). 

Pbylogenetic Relationshlps. Mcmber of the akaishii species group; sister spccics to L. akuishii. 



Naturd fils tory. Liva in dry, open arcas h m  stony ridges and cm summits to costal sand dunes; 

sometimes found on me eninks; cm be abundant at some sites (Lchr 1984a). Specimcn datcs range fiom 25 

May to 17 August; the majonty are h m  late May and the first haif of lune. Prey identificd includes 

muscid flies and a specimen of Bibio (Diptera: Bibionidae). 

4.3.10 Lasiopogon hinei Cole & Wilcox 

Figs. 186-20 1,509. 

Lasiopogon hinei Cole & Wilcox, 1938. Entomologica Amencana 43: 5 1-53. 

Lasiopogon sibiricus Lehr, 1984. Zoologicheskii Zhumal63: 696-706 @. 704-705). 

Diagnosis. A small to medium-sized grey and black speciev with shining black abdomen in the male. 

Mystax dark with a few paie bristles ventrally; other head bristles dark. Antennae brown, F2+3/F 1 = 0.45- 

74. Thoracic tomentum dorsally and laterally greylgold-grey with brown dorsocentral stripes and paired 

greyhrown acrostichd stripes. Main thoracic and leg bristles dark. Haltcr with brown patch on knob. 

Dorsocentral setae abundant, s trong anterior bristlcs 3-5, moderately s trong. Abdominal tergites mostl y 

shining black with abundant white hair laterally on basal segments, dark hair apically. Apical bands grey, 

very narrow, covenng little more than the intersegmental membrane. Bristles on tergite 1 pale, rarely a few 

black. Epandrium chesmut/dark brown, the width about 0.4-0.45 times the length in lateral view, the 

greatest width in basal third; apex ventrally angular and tumed ventrally. In dorsal view strongly concave 

medially. Female with broad grey apical bands covering 0.4-0.7 the Iengtfi of the tergites, the grey 

sornetimes d n g  vaguely forward middorsalty dividing the brown basal tomentum. Tergite 8 black, hairs 

abundant, brown; sternite 8 mainly ferruginous. 

Description. Body length a' 8.4- 1 1.8mm; 9 9.0- l2.4rnm. 

Head. HW a' 1.68-2.16rnm; 9 1.74-2.56mm. FW d 0.32-0.48mm; 9 0.38-0.58mm. VW 8 0.75-0.98mm; S 

0.69-1.051~1. V W M =  8 0.43-0.45; O 0.40-0.44. FWNW = d 0.43-0.50; 9 0.53-0.55. V D W  = a' 

0.17; Q 0.16-0.17. GWGL=d0.30-0.39; 9 0.31-0.40. 

Face grey with brown highlights; vertex brown-grey, occiput grcy, oflen with gold or brown 

highlights dorsally. Beard and labial hairs white @ale brown in a few Kurile Island specimens), mystax 

bristles browdblack, usuall y with a few pale setac ventral1 y; al1 other setae brown/'blac k. Occipital bristles 



moderately strong (to 0.7mm), abundant, thosc behind the dorsornedial angle of the eye strongly curved 

anterolaterally, lateral and ventral oncs shorter, straighter. Frontal and orbital setac abundant, long (to 

0.6mm); ocellar bristles fine, hardly distinguishcd from orbitals. 

An tennae (Fig. 198). Brown, sometimes with various parts (for example, apex of pedicel, base of F 1, or 

parts of F2+3) dark fcnuginous. Setae brown; some specimens with setae on F 1. WFlILF 1 = 8 0.24-0.34; 

9 0.23-0.3 1. LF2+3/LFl = a' 0.45-0.74; ? 0.56-0.62; most 0.60-0.70. 

Thorax. Prothorax greyhrown-grey, ofien darker on antepronoturn, with whitejpale brown hairs; 

postponotd lobes gold-grey, the lateral angle femginous, hairs white to brown. Scutum tomentum 

variable. Some specimens with rather cIear grey tomentum and dorsocentral stripes medium brown, the 

acrostichal stripes grey and obscure. Most specimens brown-grey, the dorsocentral stripes dark brown, 

weakly bordered with goId/brown; stripes change in intensity with angle of view, darkest in anteriorlateral 

view. Acrostichal stripes brown-grey, usually vague. Intermediate spots faint brown, ventrolateral areas 

with varying amounts of browdgold, At the other extreme, brown is more prevaient, with the darker 

intermediate spots and the brown acrostichal stripes spreading to rnerge with the dorsocentrai stripes. Al1 

strong bnstles black, f i e r  setae brown. L. hinei is a rather setose species. Dorsocentral setae abundant, 

strong anteriors 3-5 (to 0.9mm) rnixed with many finer setae; 4-6 posteriors. Notd setae rather abundant on 

intermediate spots and posthumeral areas, rather long (to 0.3mm), about as long as shorter dorsocentrals. 

Postaian 2-3 among shorter setae; supra-alars 2-3 with shorter setae; prcsunifals 2-3, 1-3 posthumeraIs, 

usuaily weak. Scutellar tornentum grey; apical scutellar b~istles dark, 3-5 strong ones on each side rnixed 

with shorter, weaker dark bristles and hairs. 

Pleural tomentum grey to gold/brown-grey. Katatergite setae brown/black, 7-8 among finer hairs; 

katepistemal setae sparse, often long (usually white as normal, but brown in some Kurile Island 

specimens). Anepistemal setae 6-12, dark (to 0.6mrn), sometimes a few paIe ones ventrally; a patch of 

rather long (to O.2mm), erect brown setae on dorsal shelf. Anepirneron without setae. Female thorax similar 

to that of male. 

Legs. Base colour dark brown/black; tibiae sometimes distally dark chespiut, tarsi femginous to dark 

chesmut. Tomentum of coxae grey with some gold highlights; tomentum on rest of legs grey. No coxal pcg. 

Main bristles dark browrilblack. Fcmora dorsally with short hairs white basally, browniblack apically, the 



dark hairs predominanting in males (except those h m  Buryatskaya ACCP) and the white much mort 

extensive in fernales. In some KuRle Island spccimens, cspecially d e s ,  dl pale bah (even many on 

coxae) are lightimedium brown. Longer crcct whitelgold and dark hairs abundant ventrally and laterally, 

especially on profernur, the colour pattern is similar to that of the shortcr hairs. Brownhlack donolateral 

bristles on femora are numerous, long, and h e  and are almost indistinguishablc bom the surrounding 

hairs, at least on the profernur. In males the longest pale ventral setae are longer than the width of the 

femur. Tibiae and tarsi have dark, strong bnsties typically arranged; hah  paie brown to black, cspecially 

abundant on tibiae. Protibia with longest brides about 5 times longer than tibia1 width. 

Wings. Veins mediumhiark brown; membrane faint light brown in qoblique view, darker in some Kurile 

Island specimens. DCI = 0.32-0.4 1; ceil M3 open. Halter yellow; knob with a light brown, ofien diffuse 

patch. 

Abdomen. Male. Tergite basal colour shining dark brown/black, without tomenmm over most of tergites. 

Very narrow bands of thin grey tomentum hardIy cover more than the intersegmental membrane of each 

tergite apicaily; segment 1 is thinly covered except middorsally. Ventrolateral areas are narrowly covered 

with thin grey tomentum. About 5-7 pale brides on cach side of tergite 1; rarely a few of these are black. 

Laterai setae prominent on ail segments, those on tergites 1-4 white, on 5-7 gold/brown; in some specirnens 

the brown hairs extend basally to tergite 3. In specimens f?om Buryatskaya ACCP white hairs are more 

extensive. Dorsal setulae long, hairlike, dense and more or less erect; white on 1-2, pale brown on 3-7. 

Sternite tomentum grey, hairs white on 1-4, goldhrown on 5-7. Some specimens fiom the Kurile IsIands 

have al1 abdominal hairs brown. 

Female. Tomentum covers tergites completely; gold-brown area generally in basal half or 

restricted to basolaterai patches, the grey or gold-grey apical bands covering 0.4-0.7 the tergite Iength and 

sometimes extending mid-dorsally to the tergite base. The boundary between the grey and brown is 

sometimes obscure, the grey predominating. Extensive grey ventrolaterally. Erect white hairs on 1-3, white 

ventrally on 4 but dark dorsoiateraily, al1 dark on 5-7. Dorsal setulae erect, dark on 2-7, white on 1 and on 

base of 2. Stemites grey, hair white, bmwn or white on 7. 

Male genitalia (Figs, 186- 197). Epandrium and hypandriurd gonocoxite complex fermginou to dark 

brown (lightest on hypandrium) and covcrcd with grcy tomenmm exccpt on h y p d u m .  Setal bnish only 



1-2 mws, sparse. very long setac lateraüy, dark bmwn/biack; othcr setac gold/brown, n u m m u ,  promiaent, 

especially basally on epandrium. Width of epandrium halvcs in lateral vicw (Fig. 187) about 0.4-0.45 times 

the lenglh, widest in the basai third where dorsal margin is slightiy convex. Apex munded dorsdly. 

ventrally angular and downturned. Media1 face of epandrium ar. in Fig. 188. In dorsal view. medial margùis 

of epandrium stroagly concave; basai scleritc strong (Fig. 186). 

Gonostylus (Figs. 193-196). Mediai flange a rounded lobe; donal flange short, linkcd to 

prominent lateral tooth by apical ndge; ventrolateral tooth absent. Hypandrium, gonocoxite complex in 

ventral view (Fig. 195) with length about 0.75 times the width, the transverse slit at 0.4 the length. In lateral 

view (Fig. 196), exposed length of gonocoxai apodeme about 0.4 tirnes the basal width of hypandrium; 

apodeme with small sclerotized web ventraily. 

Phallus (Figs. 189- 19 1). Paramere sheath dorsally 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process flat, short and projecting ventrally; srnall projections basally. Apex 

of paramere sheath with venuolateral carina and srnall ventral flange. Lateral process very short. Sperm sac 

width in dorsal view 0.35 times the length of phallus. Ejaculatory apodeme curved dorsally in lateral view, 

weakly spatulate in ventral view; tnangular in cross-section, flattened ventraily with thick dorsal carina. 

Subepandrial sclerite as in Fig. 197. Broad triangular unsclerotized area in basal 0.55, the rnargins of the 

plates narrowly and irregularly unsclerotized; a narrow unsclerotized portion in centrai 0.3; spines slender 

and attenuate, most dense apically and basaliy, 

Fernale genitalia (Figs. 199-20 1 ) .  Undissected: Hain abundant, erect, long and light to medium brown 

(white in Buryatskaya Oblast specirnens). Tergite 8 dark brown/ black, often narrowly brown apicaily. 

Sternite 8 normally fermginous/chestnut; variable arnounts of darker brown basally and laterally; 

hypogynial valves moderately haired. Lateral lobe setae strong. Cerci brown with golden setae. Dissected 

sternite 8 (Fig. 199) with basal width about 0.7 tirnes tfic length; undivided but weak aiong midline. Length 

of unsclerotized area between hypogynial valves 0.4 times the length of sternite. Lateral lobe setae strong. 

Tergite 9 scleritcs as in Fig. 200; stcrnite 9 Y-shaped, mcdially undividcd (Fig. 200). Tergite 10 

brown/black usually with 7-9 black acanthophorite spines on eacb side. Spennathecae (Fig. 20 1)  with 

straig ht or slightl y curved terminai reservoirs slightl y natfo wcr than reservoir duct; terminal reservoirs 



without wart-likc protuberances on surfàce. Basai striattd duct with fine scales; junction with basal duct 

strongly sclerotized, golden with scdes; basal duct short. 

Variation. There is significant variation in oetae colour in L. hinei across iîs extensive range. Specimens 

from Buryatskaya ACCP south of Lake Baikal in central Asia are pal= than normal; hairs on the apical 

abdominal segments and on the apical parts of the femora arc largely white. Conversely, many flics kom 

Kunashir in the Kurile Islands are unusudy dark. Hairs al1 over the body, but most noticeably those on the 

Iegs and abdomen, that are white in most other specimens are brown. This variation is a good example of 

the tendency for species to be pale on sunny, w m  grasslandç and dark in cooler, marine-influenced 

habitats. 

Type iMaterial. 

HOLOTYPE. d (examined) labelled: "[rectangular beige label] Katmai/ Alaskat July '17";"[rectangular 

white label] Jas S Hine/ Collector";"rectangu1ar red label] HOLOTYPW Lasiopogod hinei/ Cole & 

Wilcox" OSUC. 

ALLOTYPE. 9 (examined). Same data as holotype (OSUC). 

PARATYPES. (8 examined). U.S.A.: Aiaska, Katmai, vii. 19 17, J.S. Hine (3d ,  4 9,  OSUC; l a, 1 4 ,  

CASC). 

Other Material Exaniined (3 13 specimens). CANADA: Alberta, Edmonton, Rainbow Valley, 

I8.vi. 1963, S. Adisoemarto (3d, 49,  UASM); Edmonton, Whitemud Park, 17.vi. 1963, S. Adisoernarto ( I cf, 

19, UASM); Rocky Mountain House, 29.vi. 1963 (1 d, UASM). British Columbia, Alaska Hwy, km 28 1.6, 

Buckinghorse Provincial Carnpground, 27.vi. 1978, P.H. Arnaud, Jr.(l9, CASC). Yukon, Alaska Hwy. km 

1787, Sakiw Creek, 6 1'29% x 139" MW, 9.vi. 1979 (ROME#791008b), ROME field party ( 1 Q, ROME); 

Carcross, sand dunes, 16-18.vii. 1982, G. & M. Wood (29, CNCI); Dempster Hwy., mi 40, 13-18.vii.1973, 

G. & D.M. Wood (29, CrJCI); Dempster Hwy., km 140.5 (mi 87). 1-4.vii. 1973, G. & D.M. Wood (3d, 1 9, 

CNCI), 1-4.vii. 1973, G. & D.M. Wood ( 1 a', BCPM), 5-7.vii.1973, G. & D.M. Wood (1 cf, CNCI), 5- 

7.vii. 1973, G. & D.M. Wood (1 9 ,  BCPM), 8-12.vii. 1973, G. & D.M. Wood (3d, CNCI), 8-12,vii. 1973, G. 

& D.M. Wood ( l d ,  BCPM), 8-12.vii.1973, G. & D.M. Wood (Id, CBPV), 16-17.vii.1973, G. & D.M. 

Wood (3d, 1 9 ,  CNCI), 16- l7.vii. 1973, G. & D.M. Wood (1 d,  BCPM), 2 1-23.vii. 1980, G. & M. Wood 

( 1 cf, 1 9, CNCI), 27-29.vii. 1980, Lafontaine & Wood (1 O ,  CNCI), 1 1- l3.Mi. 198 1, D. Lafontaine & G. & 



M. Wood (Sd, CNCI), 17-18.vii.1981, D. Lafontaine & G. & M. Wood (58, 19, WCI), 17-lS.vii.1981, 

IlLafontaine & G. & M. Wood ( 1 9, BCPM), 17- 18.vii. 198 1, D. Lafontaine & G. & M. Wood ( 1 9 ,  IBPV); 

Dempster Hwy. km 14 1,2G!8.vi. 1982, G.& M. Wood (1 d, CNCI); Dempster Hwy. km 379, EagIe River, 

66'27'N x 1 36"4S1W, 6.vi. 1979 (ROME#79 1 10 1 ), ROME field party (1 9, ROME); Dempster Hwy. km 

200, Ogilvie River, 6j022'N x 138'1 9W, 29-30.vi. 1979 malaise (ROME#79 1077), ROME field party (1 9 ,  

BCPM); Dernpster Hwy., Eagle River, 9.vü.1985, S.G. Cannings (1 ?, SMDV); Klondike Hwy. km 466, 

Pelly Crossing campgrouad, 62'49'N x 136"4S1W, 14-17.vi. 1979 malaise (ROME#79 1038a), ROME field 

party ( 1 d,  5 9 .  ROME); Klondike Hwy. km 382, Tachun Creek campgound, 62' 16N x 136" 17" W, 

14.vi. 1982, ROME field party ( 1 9 ,  ROME). RUSSIA: Altaiskiy Kray, Kosh-Agach, 1750rn. 16.vi. 1964, 

Grunin ( 1  9 ,  IBPV). Amurskaya Oblast, Baikal-Amur Railway, NW Amurskaya Obl., 12.vii. 1975, 

Petrova & Soboleva (1 d,  1 9, IBPV); Beytonovo, near Dzhalinda, 2.vi. 19 15, Popov ( 1 9, IBPV); 

Khorogochi [75km W Tynda], 3.vii.1975, B. Petrova ( l d ,  19, IBPV); Klimoutsy, 40km W Svobodnyy, 

16.v. 1959, Zinov'ev ( 1  d, IBPV), 19.vi. 1959, Kerzhner (1 9 ,  IBPV); 27.v. 1959, Borisova (1 9, IBPV); 

Malaya Pera R. at Semenovka, 3.vii. 1975, P. Lehr (1 O ,  IBPV); Natal'ino [ 7 0 b  N of Blagoveshtshensk], 

6.vi. 1975, P. Lehr ( 1 d, IBPV); Nyukzha R., l6.vii. 1975, Bogrovayu ( 1  9 ,  IBPV). Arkangelskaya Oblast, 

MalotemeI'skaya Tundra, 2.vii. 1934, Ahrens (1 9, IBPV). Buryatskaya ASSR, Khoronkhoi [IOkrn N 

Naushki], 19.v. 1980, P. Lchr (1 8, BCPM), 20.v.1980, P. Leh (1 9 ,  IBPV), 23.v.1980, P. Lehr (6d, 59,  

IBPV; 1 a', 29, BCPM), 24.v. 1980, P. Lehr (2d, 1 9 ) ,  25.v. 1980, P. Lehr (29, TBPV); Ust-Zaza, Vitim R., 

Rasnichin ( 1 a*, 29, IBPV). Chitinskaya Oblast, Zabaykal'sk, 10.vi. 196 1, Redikortsev ( 1 9, IBPV). 

Kamchatskaya Oblast, Kosrevsk, 8km S, 16.vii. 19 15 (1 d, IBPV). Khabarovskiy Kray, GoNi R. mouth 

at Amur R., I6.vi. 1988, V. Mutin (29, IBPV), l7.vi. 1988, V. Mutin (Id,  IBPW, I8.vi.1988, V. Mutin (5d, 

29, IBPV); Bureinskiy Mtns., Suluk R. mouth, 1 .vii. 1988, V. Mutin ( i  O ,  IBPV), 7.vii. 1988, V. Mutin (39, 

IBPV); Bureinskiy Mtns., Suluk R., middle part, 6.vii. 1988 (1 d, IBPV); Amur R., left shore near 

Savinskoye, 8.viii. 199 1, P. Lehr ( 1 9 ,  IBPV). Krasnoyarskiy Kray, Minusinska, 1 1 .v. 19 12, Sushkin & 

Redikortsev ( 1 8 ,  iBPV); Nbhnyaya Tunguska R., 26.vi. 1873, Chekanovskiy (1 d, IBPV). Primonkiy 

Kray, Anisimovka, 3.vi. 1977, P. Lehr (1 9, IBPV); Anisimovka, 2km W, 27.v. 1974, A. Lelej (1 9, IBPV), 

28.v. 1974, A, Lelej (88,8?, IBPV [includes holotype of L. sibiricus]; 1 d,  2 9, BCPM); Anuchino, 1Okm 

W, 7.G. 1986, A. Lelej (1 9, IBPV), 8.vi.1986, A. Lclej (Id, 29, ISPV); Barabash-Levada, 50krn W 



Khanka L., 6.vi. 1980, A. Lclcj (1 9 ,  IBPV); BroMichi, Sercbryanka R, 15.vi. 1975, P. Lthr (2 9, BPV; 1 9 ,  

BCPM); Dzhigitovlca R, Devi .  1979, P. Lehr (Id, 19, IBPV; Id,  BCPM), 4.vi.1985, P. Lehr (39, IBPV), 

5.vi. 1985, P. Lehr (1 9 ,  IBPV); Khasaniskiy District, 7anflAvorovka, 22.vi. 1987, P. Lthr (2 9, IBPV), P. 

h l e j  (1 d, CBPV), 23.vi. 1987, P. Lehr ( 3 9 ,  IBPV); Lazovskiy Rcscrve [near Kievka], 1.vi. 1980, T. Oliger 

(1 a', IBPV), 1O.v-i. 1980, A. Egorov (1 9, iBPV); Margaritovka R., 15km SSW Margaritovka, 14.vi. 1986, A. 

Lelej (1 d, 3 9, IBPV; 1 9, BCPM); Novomikhailovka, Ussuri R., 3.vi. 1985, P. Lehr ( 1 c?, 1 9, IBPV), 

9.vi. 1986, P. Lehr ( 1  9, IBPV); Milogradovo, 14,vi. 1986, P. Lehr (1 9 ,  PBV); Novovamarovka, 10 km W 

Anuchino, 7.vi. 1986, P. Lehr (3d, IBPV); Sikhoie-Alinskiy Reserve, 2 1 .vi. 1979, P. Lehr (1 O ,  IBPV); 

Tigrovogo, 17.vi. 1975, A. LcIej ( 1 9, IBPV); Tigrovogo, 15km NE, 15.vi. 1975, A. Lelej ( 1 d, IBPV); 

Tigrovogo, 3km NE, Serebryanka R. 15.vi. 1975, A. Lelej (24, IBPV); Tigrovogo, 5km N, 16.vi. 1975, Lehr 

( 19, IBPV); Ussuriyiskiy Reserve, 3.vii. 1985, P. Lehr (1  9 ,  IBPV), 3.vi. 1989, Lelej ( 1 9, IBPV), 

23.vi.1990, P. Lehr(ld, IBPV),4.vi.1991, P. Lehr(4d, 49,IBPV), 14.vi.1991,P. Lehr, 18,39,  IBPV), A. 

Lelej (3d, 1 9 ,  IBPV; 38 ,2  9,  BCPM); 19.vi. 199 1, P. Lehr (1 d ,  IBPV), 29.vi. 199 1, A. Lelej ( 1 O, IBPV), 

1 .vii. 1 99 1, A. Lelej (2 9, IBPV), 4.vii. 1993, R.A. Cannings (2 9 ,  BCPM); Varvarovka, 7 .vi. 1985, P. Lehr 

(2d, IBPV); Yakolevka, 2 1 .vi. 1926 ( 1 d, 1 O ,  IBPV). Sakbalinskaya Oblast, Kurde Is., Kunashir 1s.. 

Lagunnoe, 4.viii. 1974, P. Lehr (2d, 1 Q , IBPV; 1 8, 1 9, BCPM), 5.viii. 1974, P. Lehr (2d, 3 9 ,  IBPV; 1 d, 

BCPM); Neva, 23.vii. 1984, Bas& (1 b, IBPV), 24.vii. 1984, Basarukin (3d, 1 9 ,  IBPV; 1 d, BCPM); 

Yuzhno-Kuril'ska, Lesnaya R., 25.vii. 1989, Lelej ( 1 O ,  M W ;  1 d ,  19, BCPM); Stolochatyy, 28.vii. 1989, A. 

Lelej ( 1 d ,  2 9 ,  IBPV); Tretyakovo. l0.viii. 1974, P. Lehr ( 1 9, IBPV), I l .viii. 1974, P. Lehr ( 1 9 ,  IBPV). 

Sakhalin Is., Yuzhno-Sakhalinsk, Vintis R., 5.vi. 198 1, B. Kuznetsov (29, IBPV). Yakutskaya ASSR, 

Lena R. right side at Byosyukc R., 70°5'N, 17.vii.1984, P. Lehr (1 9, IBPV); Verkhoyansk, vi. 1903, 

Rozhnovskiy ( 1 9, iBPV); Yakutsic, 9.vi. 1928 ( 1  d, IBPV); Zhigansk (Lena R.). 28.vi. 1875, Chekanovskiy 

(1 9 ,  CBPV). Magadanskaya Oblast, Bulun River near Karkadon, 29.vi. 1982, P. Lehr (3d, 5 O, [BPV; 1 d, 

BCPM), 30.vi. 1982, P. Lehr ( 1 d, IBPV), 3.vii. 1982, P. Lehr ( L 8, IBPV), 4.vii. 1982, P. Lehr ( 1 d, 4 9, 

IBPV; 2d, 1 O ,  BCPM), 5.vii. 1982, P. Lehr (Zd, 79, ü3PV; 2d, 49, BCPM) @aratypes of L. sibiricus); 

Debin, 19.vi. 1963, ïhelokhovtsev (1 9 ,  IBPV), 22.vii. 1963, Zhelokhovtsev ( 1 9 ,  IBPV); Kolyrnskaya Rd, at 

Arga-Ywakb R., 18.vii. 1993, RA. Cannings (1 9 ,  BCPM); Palatka, 13.vii. 1972, K. Elberg ( 1 9, IBPV). 

U.S.A.: Alaska, Alaska Hwy., Moon Lake, 8.vii. 1978, P.H. Aruaud, Sr. (28, CASC); Anchorage, 



1 S.vi. 192 1, J.M. Aldrich (1 O,  EMEC); Dalton Hwy., mp272, s d  Mc on hindra, 68026'Nx 149'25 W. 

6.vii. 1982, R Jaagumagi (1 9 ,  ROME); Ellion Hwy,  Fox, 17.lkm N, Oincs Pond, l.vii. 1996, P.H. Aniaud, 

Jr. & M.M. Arnaud (1 9, CASC); Fairbanks, 3O.vi.1921, LM. Aldrich (Id, EMFC; 1 O ,  EMEC), 4.vii. 192 1, 

J.M. Aldrich (1 9 ,  EMEC); Glem Hwy., Chugach Mtns., GIacier Park Rcsort, Matanuska Glacier, 

19.vii. 1996 (1 9, CASC); Heal, 26.vi. 192 1, I.M. Aldrich (1 Q, EMEC), 27.vi. 192 1, J.M. Aldrich (1 9, 

EMEC); King Salmon, Naknek R, 19.vii. 1952, W.R. Mason (1 O ,  CNCI); Mount McKinley Nat. Park, 

Horseshoe Lake, 470m, 14.vii. 1978, P.H. Arnaud, Jr. (3O, CASC); Nogahabara Dunes, 65 mi N Galena, 

23-30.vi. 1989, M. Poiak & D.M. Wood ( 1 cf, 5 9 ,  CNCI); Richardson ffwy., Donnelly Cr., 15.vii. 1985, S.G. 

Cannings (La", SMDV); Steese Hwy., Arctic Cucle Hotsprings at CircIe Hotsprings, 13.4krn fiom Central, 

900m, 6-7.vii. 1989, P.H. Arnaud, Ir. ( 19, CASC); Taylor Hwy., Waiker Fork Campground, 7.vii. 1978, 

P.H. Arnaud, Sr. (1 d, CASC), 17.vi. 1996, P.H. Arnaud, Jr. & M.M. Arnaud (2d, CASC; 1 a*, BCPM), 

18.vi. 1996, P.H. Arnaud, Jr. & M.M. Arnaud (1 d, 2 9 ,  CASC; 1 O ,  BCPM). 

Type Locality. U.S.A.; Alaska, Katmai. 

Taxonomie Notes. L. sibiricus Lehr, the name onginally used for the Eurasian populations, was 

synonomized with L. hinei by Cannings ( 1997). 

Ety mology . Named after J.S. Hine (1 866- l93O), prominent dipterologist and professor at Ohio State 

University. who collected the type series. 

Distribution (Fig. 509). HoIarctic (Pafaearctic-East B e ~ g i a n ) .  In the Paiaearctic the species ranges in the 

Russian taiga and twidra east fiom Arkangelskaya ObIst  (known as far north as about 68% on the 

Maiozemel'skaya Tundra and 70°5'N on the Lena River) CO Kamchatka and Chukotka on the Pacific Ocean, 

south in Siberia to the Selenga River on the Mongolian Border, east to southern Primorskiy Kray (430N), 

Sakhalin Island and Kunashir in the Kurile IsIands. Its presence on southern Sakhalin and Kunashir 

suggests that it might occur on the isiand of Hokkaido in Japan. In the Nearctic it ranges fiom eastern and 

no&-censal Alaska (68'26'N on the Dalton Highway) east to the Yukon Temtory, south to northeastern 

British Columbia and central Alberta (520N). 

Pbylogenetic Relationships. Member of the hinei species group; sister species to L. kjachrensis. 



Nahiral History. Habitat: often near strrams in norrbcm fomts; in grasslands md sand dunes, or on p a h ,  

Stones and logs in forests. L. hinei extends into the southern tumira dong the wnhern edge of its mge  and 

into temperate forest at its southern limits. 

Most Alaskan and Yukon habitats range nom open, dry lodgepole pine woods on sandy soi1 to 

r iverbah in moist nparian woods of willow, spnice a d  poplar, ifs most cornmon congener in these places 

is L. canw. Most of the Yukon specimens of L. hinei corne fiom along the Dempster Highway in the 

Ogilvie Mountains and on the Eagle Plain, but it also ranges to the south (Yukon1 Thtim region, Shakwak 

Trench, Southem Lakes and into northeastern British Coiumbia and Alberta Around Edmonton, Alberta, 

near the southern limit of its range in the New World, L. hinei lives dong riverbanks in mixed grassiand 

and aspen, cottonwood and spmce woods; L. quadrivittarus and L. boreas share these sites. In the 

Ussuriyiskiy Reserve notth of Vladivostok, near the southern lirnit of its known distribution in Asia, 1 

collected L. hinei dong streams in woodlands dominated by Japanese Elm (Ulmirs davidiana Planch.) and 

Ostrich Fem (Marteuccia struthioptens (L. )  Todaro). [t flies there with L. lehri sp.nov. Farther north in the 

Kolyma District of the Magadanskaya Oblast, along tivers flowing through a region of mixed Iarch taiga 

and nindra, L. hinei flew with L. septentrionalis. 

Recorded flight period in Yukon is 6 June to 29 July; 18 of 23 records are fiom Juiy. in Siberia 

dates in the literature are 1 1 May-5 August L. hinei is the most widespread Lesiopogon species in Siberia 

and Far-eastern Russia. Based on its tolerance of a wide variety ofhabitats, Lehr (1984a) called L. hinei an 

ecologicaI analog to L. cincrus, which repIaces it in northem Europe. 

Prey associated with specimens examined inciude Diptera (TipuIidae and Muscidae) and 

Ephemeroptera. 

4.3. & 1 Lasiopogon kjachrensis Le hr  

Figs. 202-2 1 7,s 10. 

Lasiopogon kjuchtensis Lehr, 1984, Zoologicheskii Zhurnal63: 696-706 (p. 703) (IBPV), 

Diagnosis. A medium-sized, greylgold-brown species with white setae and ferruginous genitalia, tarsi and 

reg joints. Mystax mked white and light brown. A n t c ~ a e  brown, partly fcmginous; F 1 Iong, nmow and 

tapered fiom base (LF2+3/LFl = 0.68-0.82). Scuhim grey with go1d-brown highiights or more heaviIy 



idûsed with gold-brown; thorax iatcralfy goldlbr~wn-gny. Dorsoctntml s t r i p  dark brown, acrostichal 

stripes -y-brown, sometimes obscure. Thorax and legs setose; antcnor dorsocentral brides 5-7. 

Abdomen with chin grey tomentum ovcr most of tcrgitcs, tfit black cuticle shining through, cspccially 

basaily, the tomentum concentrated apicolaterally. Lateral areas bmadly grcy. Al1 hairs white, abundant, 

long; bristles on tergite 1 pale. Epandrium fcmginous, the width about 0.4 times the lengtii in lateral view, 

apex broadly rounded dorsdy. In dorsal view strongly concave medialiy. Female with goId-grey apical 

tornentum merging into gold-brown basai tomenm. Tergite 8 black, apex ferruginous; stenrite 8 brown 

basaily, femginous apicaily. Hairs white, acanthophorites and spines femginous. 

Description. Body Iength cP 7.7-9.6mm; 9 8.6- 10. Imm. 

Head. HW d 1.80-2.04mm; 9 1.90-2.02mm. FW d 0.40-0.46rnm; ? 0.40-0.46m.m. VW d 0.72-0.84mm; 9 

0.7 1-0.83mm. VW/HW = d 0.40-0.42; 9 0.35-0.41. FWNW = 8 0.50-0.57; O 0.53-0.62. VDNW = d 

0.17-0.19; ? 0.17-0.20. GWGL = a' 0.30-0.3 1; O 0.28-0.33. 

Face and vertex gold/brown-gre y, occiput grey, goldhrown-grey dorsally. Beard and labial hain 

white; mystax bristles white mixed with brown. Al1 other setae white, except strong ocellars O ften 

brown/black. Occipital bnstles abundant, moderately strong; longest occipitals to 0.6mm (shorter than 

F 1 +F2+3), those behind the dorsornediai angle of the eye strongly curved anterolaterally; lateral and ventral 

ones shorter, straighter. Frontal and orbital setae rathcr short, about 0.3-0.4m long. 

h t e n n a e  (Fig. 2 14). Brown; pedicel, base of FI and most cf F2+3 usually chestnut/femginous. Setae 

white; no setae on F 1. F 1 long and tapered, widest at base; WF ULF 1 = a" 0.25-0.33; O 0.29-0.30. 

LF2+3/LF 1 = d 0.70-0.79; O 0.65-0.82. 

Thorax. Prothorax goldhrown-grey, hairs white. Postpronotal lobes gold/brown-grey, the Iateral angle 

fermginous/chestnut, hairs white. Scutum tomentum goldhrown grey. Donocentral stripes dark brown, 

changing to medium brownigold ac some angles of view; most gold tomentum concentnted near 

donocentral area. Acrostichal srripes brown-grey, distinct to obscure. Intermediate spots medium brown, 

faint. Al1 strong bnstles whittdgold with a few pale brown; f i e r  setae white. A strongly hirsute species. 

Dorsocentrais abundant, anterior dotsocentrais 6-7 (longest to 0.8mm), mixcd with many slightly shorter 

setae; 4-5 posteriors. Notai setac abundant, long, to 0.2mm. Postalars 3-4, with shorter setae; supra-alars 2- 



3 with shorter setae; presuturals 2-3, posthumerals 1. Scutellar tomentum grey with gold highlights; apical 

scutellar bristles pale, abundant, 4-7 strong ones on each side mixed with shorter, weaker bnstles and hairs. 

Pleural tomentum goldhrown-grey; al1 setae white. Katatergite setae 7-1 1 among a few finer 

white hairs; katepistenial setae long, sparse. Anepistemal setae 4-7 (to O.Sm); a patch of erect setae on 

dorsal shel f. Anepimeron without hairs. 

Legs. Base colour dark browniblack; trochanters brown/femginous, shining. Joints of femora and tibiae 

ferruginous, otherwise these segments brown. Tarsal segments ferruginous basally, usually light/mediurn 

brown apically. Tomentum of coxae and rest of legs gold-grey. No coxal peg. Main brides whitelgold. al1 

hairs white. Femora dorsally with decumbent hairs; longer erect pale hairs abundant ventrally and laterally; 

in males longest white ventral setae as Long as, or longer than, width of femur. Profemur wiih 10- 15 the  

dorsolated bristles; mesofemur with 5-6; metafemur with 10- 15, ai1 mived with long hairs. Tibiae and tarsi 

with bristles typicaily arranged; protibia with longest bristles about 3.5 times longer than tibia1 width. 

Wings. Veins yellow to medium brown; when present, yellow most prominent basally; membrane very 

pale yellow brown in oblique view. DCI = 0.37-0.50; ce11 M3 open. HaIter yellow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brownhlack. Thin grey tomentum covers most of tergites, 

concentrated apicolaterally, the black cuticle shining through, especially basally. Lateral areas broadly 

grey. Al1 hairs white, abundant, long; about 6-7 pale bristles on each side of tergite 1. Dorsal setulae Iong. 

appressed. S ternite tomentum gold-grey, hairs white. 

Fernale. Cuticle at tergite apices ferruginous. Gold-grey tomennun on apical part of tergites grades 

into goid-brown basal tomentwn; ventrolateral areas greyhrown-grey. Lateral hairs white; dorsal setuIae 

white, erect, very short. 

Male genitalia (Figs. 202-213). Epandrium and hypandnuml gonocoxite complex brown basally, 

ferruginous apicaily, with sparse gold-grey tomentum. Setal bmsh ody  1-2 rows, sparse, very Iong 

laterally, golden; other setae abundant, white, long. Width of epandrium halves in lateral view (Fig. 203) 

about 0.4 times the length, the ventrai and dorsal margins paraflel, apex broadly rounded dorsally, more 

angdar ventrally. Medial face ofepandrium as in Fig. 204. In dorsal view, medial rnargins of epandnum 

strongly concave; basai sclerite absent (Fig. ). 



Gonostylus (Figs. 209-2 12). Setose; mtdial flaage a low, flanened ridge; dorsal flange short, 

linked to prominent laterai tooth by apical ndge; vcntrolatd tooth present. Hypandriumf gonocoxitc 

complex in ventral view (Fig. 2 1 1) with length about 0.7 times the width, the uansverse di t  at 0.75 the 

length. Gonocoxal apodemes short. in latexai view (Fig. 2 12). exposed length about 0.3 Urnes the basal 

width of hypandriurn; apodeme without sclerotizcd web ventrally. 

Phallus (Figs. 205-207). Paramere sheath dorsally 0.35 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process with small projections basally. Apex of paramere sheath with 

ventrolateral carina and srnall ventral flange. Sperm sac width in dorsal view 0.4 times the lengh of 

phailus. Ejaculatory apodeme curved dorsally in lateral view, weakly spahilate in ventral view; triangular in 

cross-section, flattened ventrally with thick dorsal carina. Subepandrial sclente as in Fig. 2 13. Broad 

ûiangular unsclerotized area in basal 0.50, the margins of the plates irregularly unsclerotized; a very narrow 

unsclerotized portion in central 0.3; spines slender and attenuate, most dense apically and basally. 

Female genitalia (Figs. 2 15-2 17). Undissected: Hairs white, erect. Tergite 8 dark browdblack, narrowty 

ferruginous apically. Stemite 8 ferruginous apically, b rom basally, the hypogynial valves with hairs 

ventralIy. Lateral lobe setae rnoderately strong. Cerci ferruginouslbrown with pale setae. Dissected sternite 

(Fig. 2 15) very flat, the basal width about 0.9 times the length, undivided dong midline. Length of 

unsclerotized area between hypogynial valves 0.3 times the length of sternite. 

Tergite 9 sclerites as in Fig. 2 1 6; sternite 9 Y-shapcd, rnediaily undivided (Fig. 2 1 6). Tergite 10 

femginous, usually with 7-9 femginous acanthophorite spincs on each side. Spermathecae (Fig. 2 17) very 

long (about 5.75mm) with hooked terminal reservoirs about as wide as reservoir duct; terminal reservoh 

without wart-like protuberances on surface. Basal striated duct without fine scales; junction with basal duct 

sclerotized, golden, and with scales; basal duct short, 

Type Material. 

HOLOTYPE. d (examined) labelled [in Russian]: "[rectangular white label] Buryatskaya ASSW 

Khoronkhoi station, 20.v. 19801 LRhr";"[rectangular rcd label] Holotypus 198 1/ Lasiopogod kjachtensis 

Lehr". IBPV. 

PARATYPES. (172 examined). Russir: Buryrtskayr ASSR, Khoronkhoi Station, 18.v.1980, P. Lehr 

(108,8?, IBPV; 3d, 10, BCPM), 19.v.1980, P. Lth. (l2d, 129, IBPV; 19, BCPM), 20.v.1980, P. Lehr 



(14d, 159, IBPV; ld, 29, BCPM), 21.v.1980, P. khr (l3d, 129, IBPV; 38,  BCPM), 22.v.1980, P. Lthr 

(3d, 4 9, IBPV; 1 9, BCPM), 23.v. 1980, P. Lehr (2d, 12 O ,  IBPV; 1 9, BCPM), 24.v. 1980, P. Lehr (8 a ,  

13 9 ,  iBPV; 1 d, 29, BCPM), 25.v. 1980, P. Lehr (28, 159, IBPV); Kjachta (fomcrfy Troitskosavsk), 

20.v. 1928, Th. Lukjanovich (2d, IBPV). 

Type Locality. Russia; Buryatskaya ASSR, Khoronkhoi station. This locality is near the Selenga River 

north of the Russiani Mongolian border. 

Etymology. From Kjachta, a town on the RussianlMongolian border, near where the fmt collection of the 

species was made (not type locality). 

Distribution (Fig. 5 10). Palaearctic; Russia, Buryatskaya ASSR (Selenga R. region, south of Lake Baikal). 

Phylogenetic Relationships. Member of the hinei species group; sister species to L. hinei. 

Natural History. Habitat: bare, sandy areas. tiom nversides to crests of hills. Lehr (1984a) notes that the 

species hunts on bare, usually sandy, soil. At night and in bad weather the flies shelter under dead, dry 

plants; on warm days they begin to hunt at 08:OO-09:OO when the temperatures are around 10- 15°C 

(nighnime lows about 8°C). At these sites L. kjochrensis is preyed on by larger robber flies of the genus 

Toimerus. Dates of collections range bom 18 to 24 May. 

4.3.12 Lasiopogon lavignei sp. nov. 

Figs. 2 18-233,s 1 1. 

Diagnosis. A large grey species with oniy faint grey-gold tomentum laterally and light brown patches of 

tornentum basally on dorsum of abdominal segments. Antennae brown, F2 paler than rest. some white hairs 

mixed with brown on scape, ratio F2+3/Fl=O747-0.64. Dorsocentrai stripes narrow, brown and gold, rather 

weak; acrostichal stripes brown-grey, ofien obscure. Mystax and most prominent bristles and setae black or 

dark brown, except for kacatergites, which are predorninantly pale; anterior dorsocentra1 setae 1-5, ofien 

weak. Tarsi and sometimes tibiae brown, contrasting with dark femora. Epandrium halves in dorsal view 

only slightly concave medially; in lateral vicw greaicst width about 0.65 t h e s  the Iength; broadly rounded 

apical1 y. 



Description. Body length d 10.4-10.8mm; 9 1 1 .T l  1.8mm. 

Head. HW d 2.18-2.32mm; 9 2.16-2.46mm. FW d 0.464.50mm; 9 0.504.56mm. VW d 1 .W-l. l6mm; 9 

1.12-1.20mm. VW/HW = d 0.48-0.50; 9 0.49-0.52. FWNW = d 0.436.44; $ 0.45-0.47; VDNW = d 

O. L 8-0.20; 9 0.20-0.22. Gibbosity heigWlength = d 0.304.37; 9 0.38-0.40. 

Face silvedwhite; vertex and occiput gmy. Bemd and labial hairs white; mystax and d l  major 

setae bIack or brown, with a few white setae below on mystax; occipitals strong, rather sparse (14-20 an 

each side) and shorter than usual (to 0.4mm), usually modemtely curved anterolaterally, but sometimes 

almost straight; fiontal and orbital setae sparse, rather strong, longest fiontal about as long as scape, longest 

orbital about as long as scapetpedicel. 

Antennae. Brown, lighter on F2. Setae brown, some white on scape; none on F 1. F 1 long, usually rather 

straight on dorsai margin, gently curved ventrally, widest in basal half or at midlength. WFVLFl = a 0.28- 

0.30: 9 0.25-0.34. LF2+3/LF 1 = 0' 0.47-0.64; ? 0.48-0.62. 

Thorax. Prothorax grey, hairs white. Postpronotal lobes grey, the lateral angle yellow to ferruginous; setae 

mixed short, weak, brown bristles and fine white hairs. Szutum tomentum grey, faintly grey-gold laterally; 

dorsocentral stripes narro w, not strong, brown and gold, almost reaching scutellum; acrostichal stripes 

brown-grey, sometimes obscure. Most bristles and setae brown or black; dorsocenîrals variable. rather 

weak and sometimes hardly represented anteriorly (longest to 0.8mm), prominent posteriorly (longest to 

1 .Ornm), 1-5 anteriors (some only 2-4 times as long as surrounding notal setae), 1-5 posteriors. Acrostichals 

indistinguishable fiom surrounding notal setae, brown, very short, strongiy directed posteriorly; scattered 

nota1 hairs similar to acrostichals. PostaIars 2, strong, with several short, weak setae; supra-alars 2-3; 

presunirals 2, sometimes a weak posthurneral. Scutellar tomentum grey, with some faint brown-gold 

highlights. Apical scutellar setae black, 2-4 on each side, angled iaterally. No discal scutellar hairs, but 

some brown hairs and weak setae mixed with primary setae on margin. 

Pleural and scutellar t omenm grey, with sorne faint brown-gold highlights. Katatergite setae 6-3, 

long (to 1.2mm), variable in colour from white to medium brown, but mostly white. with numerous white 

hairs on sclerite; htepistenial setae white, rather long (to 0.4mm); 1-9 se- (longest O.Smm) at posterior 

edge of anepistemum and patch of darL, f i e ,  short, setulac dong dorsal msrgin m d l y  deose. but 

sometimes as few as 6. Anepimcron without setae. 



Legs. Base colour of trochanters, femora and tibiac dark brown, tarsi and sometimcs tibiae Light brown. 

Tomentum of coxae grey, tomentum on rcst of legs sparse, grey. No coxal peg. AU bristles black typically 

arranged. Fernora with short white decumbent hairs, the fine white ventral bristlts sparse, the longest about 

as iong as thickness of femur. Apical and dorsolated bristles strong, scattered, short; profemur in male 

with 5-12 dorsolaterai bristles, mesofemur with 3-5, metafemur witb 8-9. Bristles on tibiae and tarsi rather 

short; protibia in male with longest bride 2-3 times longer than tibia1 width. Hairs on tibiae and tarsi 

brown to white. 

Wings. Veins light to medium brown; membrane pale brown when viewed obliquely. DCI = 0.0.30-0.35; 

ce11 M3 narrowly open. Halter pale yellow; knob without dark spot. 

Abdomen. Tergites with apical band of grey tomenrum, its width about 0.3-0.5 the length of the tergite, 

often extending weakly basally dong midline. Basal tomentum brown. Tergite 1 with small brown patch 

basally. Laterai margins of tergites with grey tomennim. Tergite 1 basolaterally with 3-5 major bristlcs 

brown to white, mostly brown. In both sexes dorsal setulae white, long; lateral hairs white, rather short and 

sparse, longest on segments 1-2. Sternite tomentum gray; hairs white. 

Male genitalia (Figs. 2 18-229). Epandriurn and hypandriud gonocoxite complex dark chestnut with grey 

tomentum except on hypandrium, which is shining. Setal brush brown/black; other setae dark bro wn, 

prominent. Width of epandriurn halves in 1ateraI view (Fig. 2 19) about 0.65 times the Iength, widest at 

midlength, apex broadly rounded. Media1 face of epandrium as in Fig. 220. In dorsal view, medial margins 

of epandnum shallowly concave in apical half; basal sclerite prominent (Fig. 2 18). 

Gonostylus (Figs. 225-228). Lateral and ventrolateral teeth strong; dorsornedial tooth moderately 

deveIoped. Hypandriud gonocoxite complex in ventral view (Fig. 227) the length about 0.7 times the 

width, the transverse slit aimost non-existent, merely a seam, broadly v-shaped, its apical angle at about 

0.75 the distance fiom base of hypandrium to apex of gonocoxite lobes. In lateral view (Fig. 228), exposed 

length of gonocoxal apodeme about 0.5 times the basai width of hypandrium; apodeme with sclerotized 

web venmlly. 

Phallus (Figs. 22 1-223). Paramerc sheath dorsally 0.4 times the length of phallus (excluding ejaculatory 

apodeme). Apex of paramere sheath with vcatrolateral carha, the entrai lip strongly projecting; no ventral 

flange. Sperm sac width in dorsal view 0.35 times the length of phallus. Ejaculatory apodeme curvcd 



venûaily in lacera1 view, broadly spahilate in ventrai view; flat in cross-section with smng dorsal cariria 

Subepandnal sclerite as in Fig. 229. Trianguiar unsclcrotized ana in basal 0.7; spincs mostly parallei-sidtd, 

blunt, densely arranged, except centrally and basolated1y on each lobe. 

Female gonitaiin (Figs. 23 1-233). Undissected: Setae scanered, fine, erect, pale. Tcrgite 8 shining black 

with reddish browa apical band. Sternite 8 shining reddish brown, dark brown on apical lobes; hypogynial 

valves black; Iateral lobe setae weak. Cerci yellow-brown with pale setae. Dissccted sternite 8 (Fig. 23 1)  

with basal width about 0.8 times the length; undivided. Length of unsclerotized atea between hypogynial 

valves 0.4 times as long as sternite. Hypogynial valves with media1 and central carinae ventrally; a few 

short hairs basally. 

Tergite 9 sclerites as in Fig. 232; sternite 9 Y-shaped, medially undivided (Fig, 2321. Tergite 10 

b r o h l a c k  with 6-7 biack acanthophonte spines on each side. Spermathecae (Fig. 233) with gently 

curved terminal reservoirs, for most of their Iength only about half as widc as reservoir duct; bases of 

termina1 reservoirs with weak wart-like protuberances on surface. Basal striated duct without fie scaies; 

junction with basai duct with scales; basai duct moderateIy long. 

Type Material 

HOLOTYPE. (here designated), a" (ESUW) labelled: "[white rectanguiar label] WYO Washakic Co./ 

8.4Mi E Ten Sleep/ Leigh Creek C.G.1 VI-IO, 1980"; "[white rectangular label] R. Lavigne/ Collecter. My 

Holo type label "HOLOTYPEI Lasiopogon dl lavignei Cannings/ des. R. A. Cannings 1995 f red, black- 

bordered label]" has been attached to this specimen. Dissected genitalia in plastic via1 undemeath all. 

USI'JM. 

PARATYPES. (3 designated) U.S.A.: Wyoming, Washakie Co., 8.4 mi E. of Ten Sleep, Leigh Creek C.G., 

10.vi. 1980, R. Lavigne ( 1 d,  29,  ESUW). My paratype labels and determination labels have been attached 

to these specimens. 

Type Locality. U.S.A., Wyoming, Washakie Co., 8.4 mi. E. of Ten Sleep, Leigh Creek C.G. 

Etymology. Named afler Dr. Robert Lavigne, Professor Emeritus at the University of Wyoming and 

coitector of the type series, for his many contributions to the study of ihc Asilidae and his encouragement 

of rny robber fly studies. 



Distribution (Fig. 5 1 1). Nearctic; USA+, mountains of western Wyoming. 

Phylogenetic Relationships. Member of the tetragrammus specics group and sister species to L. 

quadrivittatus. 

Nahirai Eistory. Habitai: Mountain forcsts near streams. Known flight date, 10 June. 

43.13 Lasiopogon lehri sp. nov. 

Figs. 234-249,s 12. 

Diagnosis. A medium-shed to large grey and brown species. Mystax and other head bristles dark 

Antennae brown, F 1 long; F2+3/F 1 = 0.44-0.60. Thoracic tomentum dorsally and laterally grey to 

brown/go ld-gre y with brown dorsocentral stripes and grey or bro wn-grey acrostichal stripes. Main thoracic 

and leg bristles dark; anterior dorsocentral bristles 4-5. Abdominal tergites basally with only thin brown 

tornennim; apicaI bands gold-grey, covenng 0.25 to 0.4 the length of the segments. Bristles on tergite 1 

dark; al1 lateral setae pale on tergites 1-4, mostly dark on 5-7; dorsal setulae dark. Epandrium dark 

chesmutMack, about 0.35-0.4 as wide as long in lateral view, the dorsal and ventral margins parallel; apex 

rounded; in dorsal view strongly concave medially. Fernale with abdominal pattern sirnilar to t h t  of male, 

the grey apical bands about 0.4-0.5 the Iength of the segments. Terminalia dark brown/black with Iight 

brown hairs; sternite 8 with black hypogynial valves parallel, the mediai lobes femginous wiih pale brown 

hairs. 

Description. Body length d 9.2- 1 1.3rnm; 9 9.5-1 2.8mm. 

Head. HW a" 1.94-2.~îmm; 9 2.12-2.64m. FW d 0.38-0.48mrn; O 0.44-0.60mm. VW d 0.92-1 .OSrnrn; O 

1.11-1.35111111. FWNW = cf 0.38-0.52; ? 0.40-0.45. VDNW = cf 0.1 1-0.15; ? 0.10-0.13. GWGL = a' 0.3 1- 

0.37; O 0.34-0.36. 

Face silver-grey; vertex dark grey/brown-grey, occiput greylbrown-grey. Beard and labial hairs 

white, mystax b r i ~ t l e ~  brownhlack; al1 other setae browntblack. Occipital bristles rather strong (to 0.8mm), 

abundant, those behind the dorsornedial angle of the eye strongly curved anterolaterdy; latenl and ventral 

ones shorter, ssaighter. Frontal and orbital setae abundaut, to 0.6mrn. 



Antennae (Fig. 246). Brown; setae brown; Fl  setac sometimes prtscnt. F1 long, more or Iess pamllcl-sidcd 

or slightly tapered fiom base. WF l/LF 1 = d 0.25-0.30; 9 0.23-0.27. LF2+3/LF 1 = a 0.48-0.60; ? 0.44- 

O S  1. 

Thoras. Prothorax greylbrown-grey, goldlbrowo dorsaily, hain white vcntraily, browa dorsally; 

postponotal lobes greyhrown-grey, the lateral angle femginouslchesmut, hairs strong, brown. Scunim 

tomentum browdgrey, the dorsocentra1 stripes mediurn/dark brown, fading at some angles of view, 

bordered with light browdgold. Usually, extensive gold/brown runs ventrolaterally fiom the postpronotal 

lobe to above scutellum. The acrostichai stripes greyibrown-grey, obscure. Al1 strong bristles black, f i e r  

setae brown. Dorsocentrai setae usually abundant; anteriors 4-5, longest to 0.8mrn, rnixed with only slightly 

f i e r  setae; 5-6 postenors. Nota1 setae abundant, erect, long (to 0.4mm). Postalars 2-4, with shorter setae; 

supra-alars 2-4 among shorter setae; presuturais 2-3, posthumerals 1, usually weak. Scutellar tomentum 

grey or gold-brown dorsally in darker specimens; apical scutellar bristles dark, abundant, in about 2 

irregular rows, 3-5 strong ones on each side mixed with many shorter, weaker dark bristles and hairs. 

Pleural tornenturn grey ventrally to gold-grey, golâhown-grey dorsally in darker specimens; 

mepisternum dark brown dorsally. Katatergite setae black, 7-9 among sparse, finer white setae; 

katepistemal setae white, often long. Anepistemal setae 8-30, dark (to 0.6rn.m); sometimes a few other pale. 

weaker ones ventrally; a patch of erect brown setae dorsal1 y shelf. Anepimeron with a few white setae. 

Legs. Base colour dark brownhlack. Tomentum of coxae grey with silver highlights; tomenmm on test of 

legs grey. No coxal peg. Main bristles dark brownhlack; pale hairs white. Femora dorsally with decumbent 

hairs in male and fernale pale basaily, dark apically; pale hairs predominate in most, but not ail, specimens. 

Longer erec t hairs abundant ventral1 y and laterdl y, especiall y on pro femut; pale basaily, dark apical1 y; 

longest pale ventral setae as long as, or longer than, thickness of femur. Femora with dark, abundant, 

dorsolateral bristles mixed with long hairs; fine, especially on profemur, usually fewer and stronger on 

meso- and metafernora (in females these are strong - 3-6 on mesofmur, 5-15 on rnetafemur). Tibiae and 

tarsi with dark, strong bnstles typically arranged, hairs brown/black. Protibia with longest bristles about 4.0 

times longer than tibia1 width. 

Wings. Veins mediddark  brown; membrane brown in obliqie view in male, less so in fernale. DCf = 

0.30-0.46; ce11 M3 open. Halter yeilow; knob without dark spot. 



Abdomen: Male. Tergitc basal colour dark b r o d  black Tomeutun on tergite bases thin browdgold- 

brown, the dark cuticle shining through. Bands of gold-grey tomentum cover 0.25-0.50 the length of each 

tergite apically and broadly cover the ventrolateral areas of the tergite. Tergite t is thinly covend over most 

of itç sutface; about 6-7 strong dark bnstles on each side of tergite. Lateral setae on tergites 1-4 white, 

erect, some dark dorsally; on 5-7 short, dark, the extreme ventrolateral hairs ofien pale. Dorsal setulae dark. 

Stemite tomentum gold-grey, hain pale. 

F e d e .  Grey or gold-grey apical bands cover about 0.4-0.5 the tergite length; grey ventrolaterdly. 

Lateral setae on tergites 1-3 white, erect, those on 4 shorcer; setae on 5-7 brown. Dorsal setulae dark, more 

or less erect apically. Sternite tomentum gold-grey, hairs pale, mostly dark on 6-7 or 7. 

Male geaitalia (Figs. 234-245). Epandrium and hypandrium/ gonocoxite complex dark chestnut/black and 

covered with gold-grey tornentum except on hypandrium in some specimens. Setal brush black; other setae 

browddark brown, numerous, prominent. Width of epandriwn halves in lateral view (Fig. 235) about 0.40 

times the length, the rnargins parallel, the apex rounded. Medial face of epandrium as in Fig. 236). In dorsal 

view, medial margins of epandrium strongly concave; basal sclente weak (Fig. 234). 

Gonostyius (Figs. 24 1-244). Gonostylus arched basally, the normally fateral face of the media1 

flange facing dorsally and with a prominent apicolaterai lobe; media1 flange joind to strong lateral tooth by 

an apical ridge chat bears a broad, hooked Iateral lobe. Hypandriud gonocoxite complex in ventral view 

(Fig. 243) with length about 0.8 t h e s  the width, the transverse slit at 0.5 the length. Gonocolta1 apodemes 

stout, in Iateral view (Fig. 244), exposed length of apoderne about 0.5 times the basal width of hypandnum; 

apodeme with SC lero tized we b ventral ly. 

Phallus (Figs. 237-239). Paramere sheath angled strongly ventrally, its dorsal margin 0.4 times the 

length of phallus (excluding ejaculatory apodeme). Apex of pararnere sheath broad, the venuolateral carina 

short; v e n d  flange absent; dorsal carina strongly arched dorsally. Sperm sac width in dorsal view 0.5 

times the length of phallus. Ejaculatory apodeme long, straight in lateral view, spatulate in ventral view; 

flattened ventrally in cross-section, dorsal carina narrow. Subepandnal sclerite as in Fig. 245. Hypoproct 

reduced, Sclerite broader than long, the linear unsclerotizcc! arca in basal 0.8; spines bluntly acute and 

densely arranged over whole sclerite. 



Female genitrrllii (Figs. 247-249). Undissecteci: Hairs abundaut, ertct, long and iight to medium brown 

Tergite 8 dark chesbiutlblack, ofien narrowly ferruginous apically. Sternite 8 chestnut basdly; hypogynial 

valves parailel, black, the mediai lobes ferruginous with golcUpale brown hair. Lateral lobe setae weak. 

Cerci blackhrown with whitenight brown hairs. Dissected sternite 8 (Fig. 247) broad, basai width about 0.9 

times the length; undivided. Sclente of hypogynial valve includes the basolaterai part of the medial lobe; a 

cariaa present on mediai edge of lateral part. Medial lobes broad, especiaily basally, about as long as, or 

stightly shortcr than. valves. Length of unsclerdzed area between media1 lobes 0.4 times the sternite 

length. 

Tergite 9 sclentes as in Fig. 248; sternite 9 V-shaped, the medial area largely scterotized but with 

a narrow media1 slit almost dividing the d e n t e  (Fig. 248). Basal lobes of stemite 10 srnaIl. Tergite 10 

black, usually with 7-8 black acanthophorite spines on each side. Spermathecae (Fig. 249) with hooked 

terminal reservoirs about as thick as reservoir duct; terminal reservoirs with wart-like protuberances on 

surface. Both striated ducts with fine scales; junction with basal duct scaled, not golden; vaIve not golden; 

basal duct short and narrow. 

Type Material. 

H O L O W E .  cf labelled [in Russian]: "[rectangular white label] Primorskiy Krayl Ussuriyiskiy Reservd 

Lehr 20 vi 199 1". My Holotype label "HOLOTYPEI Lasiopogon cf/ lehri Cannings/ des. R.A. Cannings 

1999 [red, bfack-bordered label]" has been attached to rhis specimen. Dissected genitalia in plastic via1 

underneath d l .  IBPV. 

PARATYPES. (4 1 designated). Russia: Primorskiy Kray, Anuchinskiy District, Anuchno, lOkm W, 

8.vi. 1986, A. Lelej ( 1  a', 29, IBPV); Dzhigitovka, 4.vi. 1985, P. Lehr ( 1  d. IBPV); Khasanskiy District, 

Tsukanovo (west of), 27.vi. 1987, P. Lehr (1 9 ,  IBPV); Khasanskiy District, Zanadvarovka, 22.vi. 1987, A. 

Lelej (la', 1 9, IBPV), P. Lehr (29, IBPV), 23.G. 1987, A. Lelej (1 d. IBPV; 1 d, BCPM), P. Lehr (4d, 29, 

IBPV; 1 d ,  1 9, BCPM); Milogradovo, 14.vi.1986, P. k h r  (1 O ,  IBPV); Usswiyskiy District, Ussuriyskiy 

Reserve, 14.i-  199 1, A. Lelej (1 9 ,  IBPV), 20.vi. 199 1, A. Lelej ( 1 9, BCPM); Varvarovka (near Anuchino; 

reka), 6.vi.1985, P. Lehr (1 9 ,  IBPV), 7 . i .  1985, P. Lehr (ad, 49, IBPV; 3d, 3 9, BCPM). 

Type Locality. Russia, Primorskiy Kray, Usswiyiskiy Restrve 



Etymology. Named for Professor Pave1 Anhyivich Lchr* former Director of the hiaite of Biology aod 

Pedology, Russian Academy of Sciences, Vladivostok In the last half of the 20th century Lehr has been the 

forernost systematist of the Palaearctic Asilidae and expm on east Russian iariopogon; for his help and 

generosity in my robber fly studies. 

Distribution (Fig. 5 12). Palaearctic; Primorskiy Kray. 

Phytogenetic Relationships. The basal rnernber of the akaishii species group. 

Natural History. Sueamsides in rnixed forest. Dates of capture range from 4 June to 27 June. 

43.14 Lasiopogon leleji s p. nov. 

Figs. 250-262.5 13. 

Diagnosis. Only one male known. A medium-sized black and grey species with dark brown legs. Antennae 

brown; LF2+3/LF 1 = 0.63. Mystax and other head bristles dark. Scuturn brown-grey with gold highlights, 

especially ventrolaterally and anterioriy. Dorsocentra1 suipes dark brown bordered by lighter brown and 

gold; the acrostichal stripes brown-grey. intermediate spots faint medium brown. Al1 strong bristles on 

thora.. brown/black, finer setae brown. Anterior dorsocentrais 3, strong. Main brides of legs dark 

brown/black. Femora dorsally with white decumbcnt hairs basally, dark apicatly. Grey-gold abdominal 

tergite tomentum basally very thin and disappearing at various angles of view, the black cuticfe shining 

through. In anterolateral view apical bands of thin gold-grey tomentum cover about 0.3-0.5 of tergite 

length. Tergite 1 bristIes pale; lateral setae white; dorsal setulae hairlike, mostly white: pale brown on 6-7. 

Description .Only one male known. Body length d 9.0m.m. 

Head. HW a 1.8Omm. FW ct 0.38m.m. VW d 0.7 1 mm. VW/HW= d 0.39. FWNW = a' 0.54. VDNW = d 

0.2 1. GWGL = cf 0.26. 

Face gold-grey, vertex gold/brown-grey, occiput silver-grey ventrally, gold/brown-grey dorsally. 

Beard and labial hairs white, mystax bnstles brown/'black; ai1 other setae brown/black. Occipital bristies 

moderateIy strong, to 0.6mm, those behind the dorsornedial angle of the eye strongly curved 

anterolatedly; lateral and ventrd ones shorter, srraighter. Frontal and orbital setae strong, long, the longest 

orbitals to 0.6mm, about as long as Fl+F2+3. Ocellar bristies fine, hardly distinguished fiom orbitals. 



Antennae (Fig. 258). Brown, the base of FI ferruginous. Setae bmwn, no setac on FI. FI parailel-sided, 

slightly tapered apicaiiy. WF IiLFl = 0.29; LF2+3/LF 1 = 0.63. 

Thorax. Prothorax goldhrown-grey with white hairs; postponotal lobes goldlbmwn-py, ihe l a t ed  angle 

ferruginous, hairs white to pale browu. Scutum brown-grey with gold bighlights, especially venmolaterally 

and anteriorlr, variation unknown. Dorsocentd stripes dark brown bordered by iighter brown and gold; the 

acrostichal stripes brown-grey. Intermediate spots faint medium browti. Al1 strong brides brown/black, 

finer setae brown. Dorsocentrai b M e s  rather strong, to 0.9rnm; 3 strong anteriors with other shoner ones 

to 0.5-0.6mm, postenors 3-4. Notal setae scattered over presuturai area, as long as acrostichals, longest 0.2- 

0.3mm. Postaiars 2 with shorter setae; supra-alars 2 with shorter setae; presuturals 2, 1 weak posthurneral. 

Scutellar tomennun gold-grey; apical scutellar bristles dark, arranged in two irregdar rows, 4 strong ones 

on each side mixed with shorter, weaker dark bristIes and hairs. 

Pleural tomentum goldhrown-grey, most intense on anepistemum. Katatergite setae brown, 5-6 

among f i e r  white hairs; katepistemal setae sparse. often long. Anepisternal setae 5-6, dark (to 0.5mm); a 

patch of erec t brown setae on dorsal shelf. Anepimeron without setae. 

Legs: Base colour dark broww'black. Tomentum of coxae and other leg segments grey with goId 

bighiights. No coxal peg. Main btistles dark brown/black. Femora dorsally with white decumbent hairs 

basally, dark apicaily. Longer, erect whitdpale brown hairs ventrally (and lateraily, especially on 

profemur); in males longest pale ventral setae as long as, or longer than, thickxtess of fernur. Proiemur with 

20-30 fine long dorsolateral bristles mixed with long hairs; mesofemur with 4-5; metafemur with about 15. 

Tibiae and tarsi with dark, strong bristles typicaily arranged, hairs on tibiae and tarsi brown/bfsick. Protibia 

with longest bristles about 4.5 times longer than tibia1 width. 

Wings. Veins medium/dark brown; membrane faint medium brown in oblique view, slightly darker at main 

vein forks: r-m crossvein, base of cul cell, apex of discal cell, and forking of R4+5. DCI = 0.30; ce11 M3 

open. Halter yellow; knob with large brown spot. 

Abdomen. Male. Tergite basai colour dark brown~black, the grey-gold tomentum basally very thin and 

disappearing at various angles of view, the black cuticle shining through. In anterolateral view apical bands 

of thin gold-grey tomentum cover about 0.5 of tergite 7,0.4 of 6,0.3 of 4-5, and 0.5 of 2-3; tergite 1 is 

completely covered. Most of this grey tornentum disappears when abdomen is vicwed fiom apex. The 



tomtntum widens latedy and covers the length of the m a t e  ventrolateraily. About 10-12 fine paie 

brisdes on each si& of tcrgite 1. Al1 lateral setae white, erect, rather long, shorteniog apically. Donal 

setulae hairlike, rathm long, mostly white; pale brown on 6-7. Sternitc tomentum gold-grey, hrùrs white. 

Male genitalia (Figs. 250-262). Hypandrid gonocoxite complex brown/chestnut basally, ferruginous 

apically; epandrium brown basally, chestnut apically; al1 with thin gold-grcy tomentum except on apex of 

gonocoxae. Setai bmsh 1-2 rows of very strong setae, a few very long laterally, dark brown/black; oiher 

setae brownhlack, prominent. Width of epandrium halves in laterai view (Fig. 25 1) about 0.4 times the 

length, dorsal and ventral margins more or less parallel, the apex rounded dorsally; ventrrrlly obruseangular 

and slightly downturned. Medial face of epandnurn as in Fig. 252. In dorsal view, medial margins of 

epandrium moderately concave; basal sclerite strong (Fig. 250). 

Gonostylus (Figs. 257-26 1 ). Setose; medial flange a rounded lobe; dorsal flange short, thick, 

tinked to prominent lateral tooth by apical ridge; ventrolateral tooth present. Hypandrium/ gonocoxite 

complex in ventral view (Fig. 260) the length about 0.85 times the width, the transverse dit at 0.65 the 

length. In lateral view (Fig. 261), exposed length of gonocoxal apodeme about 0.6 times basal width of 

hypandriurn; apodeme with small sclerotized web ventrally. 

Phallus (Figs. 253-255). Paramere sheath dorsaily 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process short. Apex of paramere sheath with ventrolateral carina and small 

ventral flange. Lateral processes very short. Spem sac width in dorsal view 0.35 times the length of 

phallus. Ejaculatory apodeme curved dorsally in lateral view, weakly spatulate in ventral view; ûiangular in 

cross-section, flattened ventrally with thick dorsal cuina. Subepandrial sclerite as in Fig. 262. Broad 

trianguiar unsclerotized area in basal 0.6, the rnargins of the plates broadly and irregularly unsclerotized; a 

narrow unsclerotized portion in central 0.3; spines slender and attenuate, most dense apically and basally. 

Female unknown. 

Type Material. 

HOLOTYPE. d labelled [in Russian]: "[rectangular white label] Prirnorskiy Kray/ Khasanskiy Disrictl near 

Zanadvorovkat Lchrl22 July 1987". My Holotype label "HOLOTYPW Lasiopogon u"/ Ieleji Canningsl des. 

RA. CYlnings 1999 [red, black-bordered Iabel]" has been attachcd to this spccimen, White card holding 

right hnd leg above al1 labels; dissecteci genitalia in plastic via1 undermath dl. EBPV. 



Known only !?om the holotype. 

Type Locaiity. Russia, Primorskiy Kray, Khasanskiy District, near 7anadvorovka 

Etymology. Named for ArMy Lelcj, head of the Entomology Section, Institute of Biology and Pedology, 

Russian Academy of Sciences, VIadivostok, for his fnendship, hospitality and help with tbis study. 

Distribution (Fig. 5 13). Palaearctic; Primorskiy Kray. Known only fiom near Zanadvorovka in the Amba 

River valIey, in extreme southwestern Primorskiy Kray. 

Phylogenetic Relationships. A member of the hinei species group; the sister of the species pair L. hinei 

and L. kjachtenrsis. 

Natural History. Date of capture of sole specimen is 22 July, 

43.15 Lasiopgon murshalli' sp. nov. 

Figs. 263-278, 5 14. 

Diagnosis. A medium-sized g e y  and brown species with dark brown legs and markings; mystax and other 

head bristles dark h t e ~ a e  brown, F2+3 long (F2+3/F 1 = 0.70-0.86). Thoracic tomennim dorsally grey- 

brown to gold-brown, iaterally gold-grey. Dorsocentral stripes brown, strong; acrostichal stripes brown, 

usually with a faint brown media1 stripe. Main thoracic and leg bnstles dark. Antenor donocentral bristles 

3-6. Abdominal tergites basally with dark brown tomentum; apical bands gold-grey, covering 0.2 the length 

of the segments in male, 0.3-0.75 the length in female; in the female the pale tomentum extends anteriorly 

along the midline. Bristles on tergite 1 dark, pale or mixed. Width of epandrium about 0.4 times the length, 

apex rounded. In dorsal view moderately concave medially. Female with black teminalia and dark hairs; 

strong short setae on hypogynial valves. 

Description. Body length a* 8.5- 10.2mm; Q 9.7-1 1 -3m.m. 

Head. HW a' 1.86-2.18mm; 9 2.00-2.20mm. FW d 0.36-0.42mm; O 0.40-0.50mm. V W  d 0.82- 1.05mm; Q 

1.02-1.llmm. VW/HW = 80.41-0.51; O 0.49-0.51. FWIVW = d0.38-0.49; 9 0.39-0.45. VDNW = d 

0.1 1-0.13; 9 0.09-0.12. GWGL = a" 0.23-0.24; 9 0.37-0.39. 

Face grey/ brown-grey, vertex dark grey-brown, occiput grey with brown-gre y dorsal1 y. Beard and 

Iabial haifs white, rnystax bris tles brownlblack; al1 other setae brown/black. Occipital bristles rather fine, 

abundant, those behind the dorsomedial angle of the eye long and strongly curved anterolaterally; laterai 



and ventral ones shorter, straighter. Frontai and orbital setac abundant, rather fine, some as long as 

F 1+F2+3; ocellars weak, about as long as orbitais. 

Antennae (Fig. 275). Brown to black, setac brown; F 1 with or without a scta. FI short, convex ventrally, 

widest in basal Mf or at midlength. WFl/LFl = d 0.29-35; ? 0.32-0.37. LF2+3/LF1 = a 0.70-0.82; ? 

0.70-0.86. 

Thorax. Prothorax brown-grey, brown dorsaily; hairs white. Postpronotal lobes gold-grey to goid-brown, 

the laterai angle dark chestnut, hairs brown. Scutum coloration variable; tomenhun dark gold-brown; the 

dorsocentral stripes darker brown, this darker tomentum sometimes sumised over most of scunun; 

intermediate spots and acrostichal stripes grey-brown, the latter sometimes more or less fused or, more 

otien, separated by a thin dark mediai stripe. A lighter pattern, seen most ofien in fernales, has the scutal 

tomentum gold-grey and gold-brown laterally, with dark brown dorsocentrai sû-ipes bordered with gold and 

the intermediate spots faintly brown. The acrostichal stripes are brown-grey, vague, and divided by a faint 

narrow brown mediai stripe. Al1 notal setae brown or black. Anterior dorsocentrals 3-6 (longest to 0.9mm), 

mixed with finer setae; 4-5 posteriors. Notai setae scattered, but concentrated on anterior intermediate spot 

and acrostichal stripes, as long as shorter dorsocentrals. Postalars 2, with shorter hairs; supra-alm 1, 

presuturals 2-3; ofien 1-2 weak posthumerals. Scutellar tomentum grey/ gold-gey, usually contrasting with 

brown scutum;apicai scutellar bristles dark, 3-4 strong ones on each side mixed with shorter, weaker dark 

bristles and hairs. 

Pleural tomentum dark goId-grey. Katatergite setae black ( a few pale in some specimens), 7-9 

among fmer white hairs. Anepistemai setae prominent (to 0.6m), bro\vn/black, 7- 15, a few white 

ventrally; patch of erect brown hairs on dorsal shelf strong, to 0.2mm. Anepimeron with a few white setae. 

Legs. Base colour dark browntblack. Tomentum of coxae grey with some gold highlights; tomentum on 

rest of legs grey. No coxal peg. Main bristles dark brown/black, fmer setae white to black. Femora dorsally 

with most decumbent hairs white basally, dark apicaIly. In females al1 or most hairs arc white, with sorne 

apically dark, especially on profemur. Longer erect pale hairs vena-ally and laterally, cspecially on 

profemur; many of these c m  be dark apically; in males longest white v e n d  sefae as long as or longer than 

thickness of fernur. Profemur with 5-9 stronger dorsolateral dark brides; rnesofemur with 2-5; metafcmur 

with 6-15; these bristles mixed with f i e r  bristles and sctae. Tibiae and tarsi with dark, strong bnstles 



typicaily arranged, hairs brown/black in male, mixd with white onts in fernale. Protibia with longest 

bristies about 3.0-4.0 times longer than hi id  width. 

Wings. Veins dark brown; membrane browa in oblique view. DCI = 0.304.48; ce11 M3 open. Hdter 

yellow; h o b  without dark spot. 

Abdomen. Male. Tergite basal colour dark brownhlack Tomentum on tergite bases dark brown, dark 

cuticie shining through; light brown/gold where brown mets apical bands. Bands of greylgold-grey 

tomentum cover 0.2 the length of each tergite apically; ventrolateral areas are brown-grey; the apical 0.5 of 

tergite 1 is covered. About 4-7 strong black or pale bristles (ofien mixed) on each side of tergite 1. Lateral 

setae on tergites 1-3 white, erect, those on 4 mixed white and dark, dark on 5-7. Dorsal setulae dark, 

decumbent, strong. Stemite tomentum gold-grey; hairs white, dark on 415-7. 

Female. As in male except tomentum covers tergites completely. Brown tomentum more dense; 

apical grey bands wider, about 0.3-0.5 the Iength of segment (0.5-0.75 on 7) and extending apically on the 

midline. Laterai setae on 1-314 white, dark on 415-7. Sternite tomentum gold-grey; hairs white, except dark 

on 5-7. 

Male geaitalia (Figs. 263-274). Epandrium and hypandriuml gonocoxite cornplex dark brownhlack and 

covered with gold-grey tomentum except on parts of hypandrium. Setal brush black; other setae dark 

brown/black, long. Width of epandrium halves in lateral view (Fig. 264) about 0.4 times the length, widest 

at about rnidlength; ventral margin straight, dorsal rnargin gently convex; apex rounded. Media1 face of 

epandrium as in Fig. 265; membrane covered with numerous granular-Iike rnicrosetae. In dorsal view, 

medial margins of epandriurn moderately concave; basal sclerite strong (Fig. 263). 

Gonostylus (Figs. 270-273). Medial flange low, the height about 0.3 times the dorsoventral length; 

in dorsal view, face of flange expanded medially. Dorsornedial tooth absent; ventrolateral tooth large. 

Hypandrium/ gonocoxite complex in ventral view (Fig. 272) with length about 0.6 iimes long the width, the 

transverse dit at 0.80 the length; In latcral view (Fig. 273), exposed length of gonocoxal apodeme about 0.5 

times basal width of hypandrium; apodeme with sclerotized web vencrally. 

Phallus (Figs. 266-268). Paramerc sheath dorsally 0.5 times the length of phallus (excluding 

ejaculatory apodeme). Apex of paramcre shcath uith venmlaterai carina and ventral flange. Spem sac 

width in dorsal view 0.35 times the length of phallus. Ejaculatory apodeme straight in laterai view, rod-like 



in ventral view; tnangular in cross-section, the dorsal carina thick and aarrow. Subcpandrial scleritc as in 

Fig. 274. Narrowiy tnangular unsclerotized area in basai 0.80; spines blunt, or bluntly acute; widely 

distributed but concentrated apically, basally and laterally. 

Female genitalia (Figs. 276-278). Undissected: Setac brown/biack, erect, abundant. Tergite 8 dark 

brownhlack, brown apicaily. Stemite 8 dark brown/black, laterai lobe setae strong; hypogynial vdves 

apically brown, covered with short strong setae. Cerci black with pale setae. Dissected stemite 8 (Fig. 276) 

with basal width about 0.65 times the length; svongly divided along midline. Length of unsclerotized area 

between hypogynial valves 0.3 times stemite length. 

Tergite 9 sclerites as in Fig. 277; stcrnite 9 V-shaped, medially undivided and with a dorsal carina 

(Fig. 277). Tergite 10 brownhlack with 7 black acanthophorite spines on each side. Sperrnathecae (Fig. 

278) with terminai reservoirs curled in a haif Ioop and about as widr as apical part of reservoir duct; the 

basai part of the duct is about half as wide. Terminal reservoirs with wart-like protuberances on surface. 

Narrow basal section of undifferentiated reservoir duct with a dense patch of caniculi. Basal striated duct 

with fine scales; junction with basal duct sclerotized, golden, scaled; valve sclerotized, golden; striated 

basal section of reservoir tube with fine scales, basal 0.5 without striae, bare, sclerotized; basal duct short, 

narrow. 

Type Material. 

HOLOTYPE. d labelled: "[rectangular white label] USA: VA: Giles Co./ Ripplernead 2k E/ Pearisburg 

37" 19'N/80° 44W 27.v.99 NewR.1 rocky shore S.A+ Marshall". My Holotype label "HOLOTYPEI 

Lasiopogon a'/ mars haIli Canningsl des. R.A. Cannings 1999 [red, black-bordered labe1Itt has been attac hed 

to this specimen. Dissected genitalia in plastic vial underneah all. CNCI. 

PARATYPES (23 designated). U.S.A., Virginia, Giles Co., New River near Atherton, 17.v. 1997, S.A. 

Marshall. ( 1 cf, 1 9, BCPM); Giles Co., New River, Pembroke, 27.v.1999, S. Paiero ( 1 a', DEBLF); Giles Co., 

Ripplemead 2km E of Pearisburg, New River, rocky shore, 37" 1994 x 80" 44'W, 27.v. 1999, S.A. MarshaII 

(3d, 2 9 ,  BCPM; 2 8 , 2 9 ,  CNCI; 6d, 2 9 ,  DEBU; 2d, 29, USNM) 

Type Locality. U.S.A., Virginia, Giles Co, New River at Ripplemead (37" 19W 80" 44W). 



Etymology. Named for my tiiend and colleague Dr. Stcve Marsha& energctic diptcmlogist fiom the 

University of Guelph, who served as my supervisor for this study and who collected the type material of the 

spec ies. 

Distribution (Fig. 5 14). Nearctic; U.S.A., The Appalachian Mountains in Virginia; probabIy more widely 

distnbuted in the central regions of these mountains. 

Pbylogenetic Relationships. Member of the opaculus species group and sister species to L. piestolophus. 

Natural History. Known only fiom the New River, Virginia, where specirnens were taken fiorn the rocky 

nvcr banks. Specimens examined were collected becween 17 and 27 May. "They were very common on the 

exposed, flat, rocky shoreline but were also seen on deadheads and isolated rocks in the water" (S.A. 

Marshall in lit!.). 

43.16 Lasiopogon monticolu Melander 

Figs. 279-294, 5 1 5 .  

Lasiopogon rnunticola Melander, 1923. Psyche 30: 142- 143. 

Diagnosis. A small to medium-sized greyfgold-brom species; mystax and other head bristles dark. 

Antemae brown, F2+3/F 1 = 0.49-0.67. Thoracic tomentum dorsally and laterally greylgold-grey 

(sometimes richer goId) with brown dorsocentral stnpes and gold-grey acrostichal stripes. Main thoracic 

and Ieg bristles dark, anteroior dorsocentral bristles 3-5. Abdominal tergites basally with thin brown 

tomentum; apical bands gold-greylgofd, covering about 0.5-0.6 the length of the segments. Bristles on 

tergite 1 dark. Epandriurn femiginous to black, usudly shining, about 0.40-0.45 as wide as long in lateral 

view, stightly arched dorsaily, the apex tmncate. In dorsal view a strong, acute tooth basomedially. Fernale 

with black terminalia; base of steniite 8 usually femginous; hairs pale. 

Description. Body length d 5.6- 1 1 -4mm; ? 7.2- 1 1.6mm. 

Head. HW cf 1.46-2.20mm; O 1.68-2.16mm. FW d 0.30-0.50mm; 9 0.36-0.50mm. VW cf 0.59-0.90mm; 9 

0.64-0.96mm. VW/HW= d 0.35-0.42; O 0.37-0.48. FWMN = d 0.52-0.63; O 0.50-0.60; VDNW = d 

0.17-0.25; 9 0.15-0.26. GH/GL= d 0.24-0.43; ? 0.25-0.32. 

Face and vertex grey or gold-grey to dark gold; occiput grcy ventrally, goldibrown-grcy dorsally. 

Beard and labial hairs white, mystax brides brownMack somctinits with a few pale setac ventrdly; al1 



other setae browniblack Occipital bristles rnoderatcly strong, those bchind tht dorsornedial angle of the 

eye long (to 0.6mm) and strongly curved anterolaterailr, lateral a d  ventral ones shortcr, straigtitcr. Frontal 

and orùital setae rather sparse, to 0.4mm, as long as, or longer than, F 1. 

Antennae (Fig. 29 1). Brown to black, some with base of F 1 chestuut. Setae brown; F 1 sometimes with a 

seta. F 1 moderately long, shorter in southeru, especially Californian, specimens; variable in shape, widest 

in apical half, the dorsal margin straight or with a bulge in the medial third, the ventral edge gently convex. 

WFI/LFl = a" 0.30-0.38; O 0.30-0.39. LF2+3/LFl = d 0.53-0.67; 9 0.49-0.66. 

Thoras. Prothora.. grey to gold-grey/gold, hairs white; postpronotal lobes gold-grey/goId, the latenl angle 

ferruginous, hairs white to brown, short, sparse. Scutum tomenhirn variable, fkquently rather evenly grey- 

gold with the dorsocentral stripes medium/dark brown, patchy, bordered by gold, the anterior ends not 

expanded except by the gold tomentum. Acrostichal stripes gold-grey and faint. Other specirnens with the 

base tomentum grey with faint gold highlights, the gold/brown rescricted to ventrolateral areas and the 

margins of the dorsocentral stripes; the acrostichal stnpes can be almost invisible. In California, especially, 

many specimens are washed with gold over most of the dorsal and lateral surfaces of the mesothorax. Al1 

nota1 setae brown or black Dorsocentral setae with main bristles much stronger than secondary ones. 

Anteriors 3-5 (to 0.8mm) mixed with finer setae; 3-4 posteriors. Nota1 setae sparse, to about 0.2m.m; the 

acrostichals irregularly arranged, about the sarne length and density. Postalm 2-3, with very few shorter 

hairs; supra-alars L -4, with very few shorter hairs; presuturals 2-3, posthumerals 0-1. Scutellar tomentum 

greylgold-grey to goid; apical scutellar bristles dark, 3-5 strong ones on each side mixed with shorter, 

weiiker dark bristles and hairs. 

Pleural tomentum grey to goId-grey or gold. Katatergite setae brown/black, sometimes one pale, 6- 

8 arnong a few frner white hairs; katepistemal setae sparse, white. Anepisternd setae 2-4, brown, short (to 

0.4mm); a patch of short erect brown hairs on dorsal margin of sclerite. Anepimeron without setae. 

Legs: Base colour dark brown/'black, tani often paler brown than basal segments. Tomentum of coxae and 

rest of Iegs greylgold-grey to gold. No coxal peg. Setae relatively sparsc, especially in Sierra Nevada 

specimens; main bnstles dark brown/black, finer setae white to black Femora dorsally with maidy dark 

decurnbent hairs, often some white ones at base; in some specimens most hairs are white. Longer more 

erect hairs mostly ventral, mixcd paIe (whitdgold) and dark, the pale ones prcdorninating except apicdly; 



in males longest ventral setae as long as, or longer than, thickncss of femur, exctpt in somc Sierra Nevada 

specimens whre the ventral setae are short and sparse. Dark dorsolateral bristles fine on profcmur, 10-20 

(fewer and stouter in Sierra Nevada specimens); stronger on mesofemur (24) and metafemur (8-10). Tibiae 

and tarsi with dark, strong bnstles typically arranged; hairs normaily dark, but pale in some Siem Nevada 

specimens. Protibia with longest bristles about 3.5 tirnes longer than tibia1 width. 

Wings: Veins goWight brown to medium brown; membrane very pale brown when viewed obliquely. 

DCI = 0.40-0.48; cell M3 open. Halter yellow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brownlbiack. Tomentum on tergite bases medium to dark 

brown. Bands of grey/grey-gold or gold tomentum cover about 0.5-0.6 the length of each tergite apically 

(tergites 6-7 are more extensively covered and segment I is hlly covered), ths tomenturn often extending 

weakly towards the base middorsdly, especially on 2-3. Ventrolateral areas are gold-grey/gold, narrowly so 

basally. 4-5 strong dark bristles on each side of tergite 1; l a ted  setae al1 whitelgold, short, sparse. Dorsal 

setulae mainly paie apically on tergites, dark basally. Sternite tomentum gold-grey, hairs white. 

FemaIe. Apical goId-grey bands cover about 0.5-0.6 the length of each tergite. Lateral setae paie 

on tergites 1 -2 and the extreme ventrolateral margin of 3; short, dark and bride-like on 3-7. In some 

specimens al1 setae are dark except for the lateral ones on 1 and the base of 2. Dorsal setulae ci& short, 

more or less erect and bristle-fike. Sternites gold-grey, hairs dark on 5-7. 

Male genitalia (Figs. 279-290). Epandrium and hypandriuml gonocoxite complex shining dark 

brown/black to ferruginous in some Sierra Nevada specimens (these specimens often have gold tomentum 

on the epandrium). Setal bnish and other setae brown/black, sparse. Width of epandrium Mves in l a t ed  

view (Fig. 280) about 0.4-0.45 times the length, gently convex dorsally, the ventral and dorsal margins 

mostly parailel; apex tnincate, the ventral angle curved ventrally in most specirnens. Media1 face of 

epandrium as in Fig. 28 1). In dorsal view, medial margins convcx at the base and bearing a large, acute 

tooth; basal sclerite prominent (Fig. 279 j. 

Gonostylus (Figs. 286-289). Teeth weakly to rnoderatcly developed; weak ridge laterally at base 

of mediai fiange. Hypandrium/ gonocoxite complex in ventral view (Fig. 288) with margins straight, the 

length about 0.7 times the width, the transverse slit at 0.6 the Icngth. In lateral view (Fig. 289), exposed 



length of gonocoxal apodeme about 0.6 timcs the basal width of hypandrium; apodeme with sclemhed 

web ventrally. 

Phallus (Figs. 282-284). Paramere sheath dorsally 0.6 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process with low carina. Apex of paramere sheath narrow, with vtutrolateral 

carina; venral lip and ventral flange absent. Spem sac width in donal view 0.35 times the length of 

phallus. Ejaculatory apodeme slightly c w e d  vend ly  in lateral view, broadly spatulate in ventral view; 

flattened in cross-section with sbong dorsal c a r k  Subepandrial sclerite as in Fig. 290. Triangular 

unsclerotized area in basal 0.7; spines bluntly acute, scarce laterally. 

Female genitalia (Figs. 292-294). Undissected: Hairs pale, erect. Tergite 8 chestnut to brown/black, often 

with paler apical band; stemite 8 strongly keel-like; dark brown/black, ofien ferruginous/chestnut basally 

and apically on lateral lobes. Hypogynial valves black, haired; lateral lobe setae strong. Cerci brown with 

white/gold hairs. Dissected sternite 8 (Fig. 292) with basal width about 0.8 times the length; undivided 

along midline. Length of unsclerotized area between hypogynial valves 0.4 times sternite length. Valves 

with fine hairs ventrally. 

Tergite 9 sclerites as in Fig. 293; sternite 9 narrowly V-shaped, almost divided (Fig. 293). Tergite 

10 brown/black wirh 6-8 black acanthophorite spines on each side. Sperrnathecae (Fig. 294) with srraight 

terminal reservoirs about as wide as reservoir duct; termird reservoirs with wart-like protuberances on 

surface. Basal striated duct without fine scales; junction with basal duct with scales; basal duct short and 

narrow. 

Variation. L. monticola varies considerably over its Iarge range, but the only striking differences that are 

correlated with geography are the dimensions and coIour patterns of flies in the Sierra Nevada of California 

and Nevada when these are compared to other populations. The most obvious difference is that these 

southwestern specimens are small. Males examined range in length fiom 5.6-7.3mm (9.2-1 14- in other 

areas); females 7.2-8.8mm (9.6- 1 1.6m in other areas). The other most noticeabie characteristic is the 

strong golden colour of many individuals. This is not the mie, however, and some specimens are as grey as 

the greyest ones fkom farther no& and east, The gold specimens arc striking; males have a dark gold head, 

antepronotum, and scutum. The dorsocentrai stripes are dark brown, ofien obscure; the acrostichal stripes 



are dark gold-grey. The apical abdoniinai bands arc golden. In some specimens the gcnitalia are 

fermginous. 

In addition, the dimensions and setation of these specimcns fiom the Sierra Nevada differ 

fiom those of other populations. The ratio of vertex depth to width wrmally is pater: 0.20-0.26 cornparrd 

with 0.15-0.0.22. Antemal segment FI is shorter and broader, WF l/LFI= 0.36-0.39 cornparcd with 0.32- 

0.35. The number of bristles is reduced: presucuds 2, supra-aian 1, postalars 1, scuteIlars 2-3 on each side. 

Leg setae are reduced in number. 

Type Material. 

HOLOTYPE. cf (examined) labelled: "[rectangular beige label] Mt Adams WN./ 24 Iuly 19211 AL 

Melander"; "[rectangular red label] TYPE/ Lasiopogod monticola! Melander"; "[rectangular white, orange 

and green label] AL Melanderi CoHection/ 196 1"; "[rectangular beige, black-bordered label] Lasiopogod 

monticoid Mel." (USNM) 

ALLOTYPE. ? (examined): same data as holotype (USNM). 

PARATYPES. (22 examined). U.S.A.: Idaho, Moscow Mt., 3.vi. 19 1 1, A.L. Melander (1 d ,  CASC), 

17.vi.1918, A.L. Melander (2d, USNM), 26.v.1918, A.L. Melander (Sd, USNM), 8.vi.1921, A.L. 

Melander (1 a", CNCI). Washington, Mt. Adams, 24.vii. 192 1, A.L. Melander (2#, 6 9 ,  USNM); Mt. 

Rainier, 2 1 .vii. 1922, A.L. Melander/ Van T w p  (2d, USNM); Mt. Rainier, Alta Vista, 22.vii. 1922, A.L. 

Melander ( 18, USNM), 27.vii. 1922, A.L. Melander ( 1 9 ,  USNM), 28.vii. 1922, A.L. Melander (2d, USNM) 

29.vii. 1922. A.L. Mclander ( 1 a, USNM); Mt. Rainier, Pmdise Pk., viii. 19 17, A.L. Mclander (1 9 ,  

USNM). 

Other Material Examined (1 1 12 specimens). CANADA: British Columbia, BeaconsfieId Mt., 6500, 

5.viii. 1984, R.J. Cannings ( 1  9, SMDV), Christina Lake, 3.vii. 1953, J.M. Smith ( 1  d, CNCI); Coquihdla 

Hwy., Coldwater R. picnic site, 9.vii. 1988, R.A. Cannings ( l d ,  BCPM); Creston, 12.vii. 1920, W.B. 

Anderson ( 1 d, CNCI); Greenwood, Hwy.#3,2 1 .vi. 1982, B.V. Peterson ( 1 8, CNCI); Hedley, Apex Mt., 

6000'. 1 1 .viii. 1933, A.N. Gartrell ( 1 9 ,  CNCI), Hope Mts., 19.vii. 1906, R.S. Sherman ( 1 O ,  SMDV; 1 9,  

OSUC); Keremeos, Apex Mt., 3.viii. 1987 (29, SMDV), Kcremeos, Twin Lks., 4700', 7.vii. 1953, J.R 

McGillis (Zd, 1 9, CNCI); Lavington, l9.v. 1956, J. Grant (1 3, BCPM); Manning Prov. Park, creek at Dry 

Ridge Nature TraiI, BCPM) 4.viii. 1986, P.H. Arnaud, Jr. ( î d ,  I 9, CASC), Strawberry Flats, 28.vi. 1990, 



RA. Cannings & H. Nadel (1 9 ,  BCPM), 20-Minute L., 28.vi. 1990, R A  Cannings & H. Nadcl (28, 1 9 ,  

BCPM); Meager Cr. Hotsprings, 2 1.v. 1987, P. Kroeger (1 9, SMDV); Oliver, Mt. Baldy, 1800-2304m, 

14.vii.1988, R.A. Cannings (1 9, BCPM); Osoyoos, Anarchist Mt., 17.v.1980, R.A. Cannings (Id,  BCPM); 

Osoyoos, Mt. Baldy summit rd., 14.vii.1988, S.G. Cannings (2d, 2 9 ,  SMDV), 5900-6600', 24.vii. 1990, 

S.G. Cannings (1 9, SMDV); Osoyoos, Mt. Kobau, summit, 26.vi. 1988, S.G. Cannings (1 9, SMDV), Mt. 

Kobau, 1100m, 31.v.1991, D. Blades & C. Maier (2d, 29, BCPM), 1760m, 8-12.vii.1991, D. Blades & C. 

Maier ( 1 6 ,  3 0 ,  BCPM), 8.vii. 199 1, D. Blades & C. Maier (1 d, 1 9, BCPM); Penticton, Apex Mtn., 1900- 

2247m, jct. powerlinc x road to summit, IS.vii.1988, R.A. Cannings ( l a ,  29, BCPM), Apex Mm., 

13.viii. 1967, J.R. Vockeroth ( 1 9 ,  CNCI); Penticton, Dividend Mm., S. side, 6350', 2.viii. 1983, C.S. Guppy 

(3d, 1 O ,  BCPM), S. side, 5500', 13.viii. 1983, C.S. Guppy (19, BCPM); Robson (al1 leg. H.R. Foxlee) 

l8.vi. 1940 ( 1 9 ,  USNM), 26.v. 1 940 ( 1 4, USNM), 16.vi. 1940 ( 1 9, USNM), 27.i~. 194 1 ( 1 9, BMNH), 

7.v.1944 (36,39,  USNM), II.v.1941 (Id,  USNM),24.v.L947(2d9 29,  CNCI),6.vi.l947(1Q, CNCI), 

17.vi. 1947 ( 1 d, CNCI), 19.vi. i947 (1 9,  CNCI), 5.vii. 1947 (1 a', CNCI), 8.vii. 1947 ( 1 9, CNCI), 16.vii. 1947 

( 1  9, CNCI), 3 1 .v.1948 ( 1  ci, CNCI), 15.vi. 1948 (1 9, BCPM), 3 1.vi. 1948 ( i d ,  CNCI), 2.v. 1949 (1 9, 

SMDV), 1O.v. 1949 ( 1  dl 29, CNCI), 1 l.vi. 1949 (1 d, CNCI), 12.v. 1949 (46, 1 O ,  CNCI; 1 dl BCPM; Id, 

SMDV), 14.v. 1949 (1 d, CNCI), 18.v. 1949 ( 1 d, CNCI), 20.v. 1949 (1 9, CNCI), 23.v. 1949 ( 1 d ,  CNCI), 

25.v. 1949 (1 a", 1 9 , CNCI), 2.vi. 1949 (1 9, CNCI), 13.vi. 194. ( l d ,  1 9,  BCPM), 3 1.v. 1950 (Zd, CNCI), 

lO.v.1950 (la', 1 9 ,  CNCI), 3.vi.1950 (Id, 19, CNCI), 9.v.1950 ( Id ,  CNCI), 12.v.1950 (Id,  CNCI), 

13.vi.1950 ( 1  9, CNCI), 15.vi. 1950 (LU, CNCI), 16.vi.1950 ( l d ,  19, CNCI), 17.vi.1950 (19, BCPM), 

20.vi. 1950 ( 1  a', CNCI), 26.vi. 1950 (1 dl CNCI), 5.vii. 1950 (1 9, CNCI), 8.vii. 1950 (1 9, CNCI), 18.vii.1950 

(1 9 ,  BCPM), 28.vii. 1950 (29, CNCf), 24.v. 1952 (1 9 ,  CNCI), 2.vi. 1952 ( 19, CNCI), 1 l .vi. 1952 ( 1 9, 

CNCI), 27.vi. 1952 ( ld ,  CNCI), 29.v. 1953 (1 O, SMDV), 29.vii. 1953 (1 d,  SMDV), 3.vi. 1955 ( 1  d,  SMDV), 

14.v. 1956 (1  d,  SMDV), 22.v. 1956, 1 d, SMDV), 23.v. 1956 (1 dl 1 9 ,  SMDv), 23.v. 1958 (1 d, SMDV), 

26.vi. 1958 (1 O ,  USNM), 3 1.v. 196 1 (1  9, SMDV), 5.v.1962 (1 O, SMDV), 17.v. 1962 (1 9, SMDV), 

8.vi.1962 ( Id ,  19, SMDV), 14.vi.1962 (19, BCPM), 21.vi.1962 (Id,  SMDV), 19.vii.1962 (19, BCPM), 

16.vi. 1963 (1  P l  BCPM), 1O.vi. 1968 (1 d, BCPM), 24.v. 1969 (1 9,  BCPM); Robson, BriIliant, 12.v. 1944 

(Id,  19, USNM), lS.v.l944(19,BMNH), 18.v.1944(18, USNM), t9.v.1944,H.R. Foxlee(l6, 19, 

SMDV), Rock Creek, Mt. Baldy Rd,, 1 S.vi, 1985 (1 8,s 9, SMDV); Robson, Waldies Rd., 2 1 .vis 1947 ( 1 9,  



CNCI), 3O.vi. 1947 (1 0, CNCI); Tahumming R, 14.viii. L934, J.K. Jacob (29, BCPM); Vernon, Becker L. 

Rd., 3800', 23.vi. 1984, RA. Cannings (1 cf, 29, BCPM), Vernon, BX Range, 22.v. 1984, R.A. Cannings 

(1 9 ,  BCPM), 25.v.1984, R.A. Cannings (1 9 ,  BCPM). U.S.A.: California, Bluff Falls, 29.vi.1963, J. 

Wilcox (1 d,  CASC); Calaveras Co., Big Meadow, 24.vi. 1963, P.H. h u d ,  Jr. (2d, 3 0, CASC); El 

Dorado Co., Hwy.88 x Mormon Immigrant Tcail, 13.vii. 1986, L.G. Bezark (5d, 2 9, LGBC), 20.vi. 1986, 

L.G. Bezark ( 1 d, 44, LGBC); El Dorado Co., 12mi N. on Ice House Rd., 3 1 .vi. 1975, R.W. Brwks ( 1 d, 

UCDC); Mono Co., Sonora Pass, 9000- 1 OOOO', l0.vii. 1957, J.M. B u m  (1 O", 1 9,  EMEC); Nevada Co., 

Tmckee, 3 lmi W., 13.vi. 1964, M. irwin (2d, 29, UCRC); Ptumas Co., Humbug Cr., PortoIa, 3mi NW, 

5 LOO', 18.v. 1982, I.A. Powell ( 12d, 12 9 [3pr in cop], EMEC); Tuiare Co., Sequoia Nat. Park, Kings R. 

overlook, 23.vi. 1948,J. Wilcox (6d, 1 9, CASC), J. Wilcox, Jr. (2d, 39, CASC); Sequoia Nat. Park, 

Quaking Aspen campgr., 30-3 1 .v. 1979, T.D. Eichlin ( 1 d,  3 9, EMFC; 4d, 1 9, LGBC), 28,vi.-5.viii. 198 1, J. 

Shelton ( 1 9 ,  LGBC); Tulare Co., WoIverton, 29.vi-6.vii. 1985, D.J. Burdick ( 1 d, 1 O ,  LGBC); Yosemite 

Nat. Park, Saddlebag L., 2.viii. 1936, W.B. H e m  (29, CASC). Idaho, Alpha, Long Valley, 20.v. 1934, 

C.H. Martin ( 1 d ,  FSCA), 24.vi. 1934, C.H. Martin ( 1 9, ODAC), 27.v. 1934, D. Martin (1 O", FSCA), 

10.vi.1934, C.H. Martin (19, FSCA), 1O.vi. 1934, D. Martin ( Id ,  FSCA), 24.vi.1934, D. Martin (la", 19, 

FSCA), C.H. Martin (2d, FSCA); Blaine Co., Alice L., creek below Sawtooth Mts., 7600t, 27,vii. 1976, T. 

Griswold (1 9, EMUS); Blue Nose Mt., 80001, 17.vii. 1949, C.B. Philip (1 9, CASC); Bonner Co., Grant Cr., 

Nordman, 6mi NW, 1 1 .vi. 1975, P.J. Landolt ( 1 a', 1 9, WSUC); Boundary Co., CopeIand, Trout Cr., 

9.vii.1968, A.R. Gittins (1 9, ESUW); Boundary Co., Moyie R., 9mi N Moyie Springs, 22.vi. 1982, R.S. 

Zack ( 1 d ,  1 9, WSUC); Moyie R., Placer Cr., 3.vii. 1976, D.S. Homing (5d, 2 9,  ESüW); Bune Co., Crater 

of the Moon Nat. Mon., 5 .vii. 1967, D.S. Horning, Jr. ( 1 O , ESUW); Custer Co., Trail Cr. summit, 

12.vii. 1978. G.L. Jones ( 1 9 ,  ESUW); Franklin Co., Cub River Canyon, 18.vii. 197 1, G.F. Knowlton & G.E. 

Bohart ( 1 d, i 9 ,  EMUS); Idaho Co., 2mi SE Butgdorff, l6.vii. 1969, W.F. Barr ( 1 a", ESUW); Idaho Co., 

Frog Saddle, 7mi NNE Selway Falls, 6800', 15.vii. 1979, W.J. Turner ( 1 O ,  WSUC); Idaho Co., Lolo Pass, 

2.vii. 1977, W.F. Barr (1 d, ESUW); Kootenai Co., Athol, 27.v. 1974, W.F. Barr (1 9 ,  ESUW), Kootenai Co., 

6mi W Athol, l.vi. 1967, W.F. Barr (9d, 8 9 ,  ESUW), 8.vi. 1967, W.F. Barr (2d, 29,  ESUW); Kootenai Co., 

Twin Lakes, 2 l.v.1970, W.F. Barr (6d. 3 9, ESUW); Latah Co., Boulder Cr.. 3mi S. Helmer L., 

17.viii. 1982, W.J. Turner (1 9 ,  WSUC), 28.viii. 1983 (1 9, WSUC), 19.viii. 1983 (1 5, WSUC); Latah Co,, 



Moscow Mt., 23.vi. 19 19, F.R Cole ( la ,  EMEC), LO.vi.1930, J.M. Aldrich (1 d, EMEc), 8.vi. 1965, RW. 

Dawson (3d, 2 9 ,  WSUC), 20.vii. 1966, RL. Westcott (1 9 ,  ESUW), 4.vi. 1970, W.F. Barr (1 d,  19, ESUW), 

29.vi. 197 1, W. Turner ( f  9, WSUC), 29.vi.1977, WJ. Tunier ( l d ,  19, WSUC); Littie Round L., 

1O.vi. 1963, DJ. Burdick ( Id ,  LGBC); Trout Cr., 12mi E Sandpoint, 8.vi. 1967 (4d, 2 9 ,  ESUW); Valley 

Co., Warm L., 3mi S, l4.vii. 1978, R.C. Biggm (1 g, ESOW); Vaiiey Co., Ponderosa SC. Park, 19.vi. 1970, 

W.B. Gamett ( 2 9 ,  WSUC); Valley Co., Upper Payene L., 4.vii. 1967, E.J. Allen (1 9, ESUW). Montana, 

Flathead Co., Kdispell, 29.v. 1982, D. Lester (1 d, MTEC). Nevada, Glenbrook, HwySO, 5000', 16.v. 1956, 

J. W ilcox (6d, 6 9, CASC). Oregon, Baker Co., Whitman Nat. For., Anthony L., 28.vii. 1954, J.H. Baker 

( 1  a, WSUC; 1 9,  CNCI); Baker Co., Wallowa Mts., 6500t, Fish Cr. at Hwy 550, SEC. 15, T6S, R46E, 

30.vii. 197 1, R.L. Westcott ( 1 a, 3 9 ,  ODAC); Blue Mts., Aneroid L., 7500'. 23.vii. 1929, H.A. Scullen (2d, 

1 9, CASC; 29 ,  OSUC), 24.vii. 1929, H.A. Scullen (2d, EMEC; 1 d, OSUC; I a", 2 9 ,  CASC); Blue Mts., 

Horseshoe L., 7500'. 26.vii. 1929, H.A. Scullcn ( t a", OSUC); Blue MU., Toll Gate Pass, 13.vii. 1946 ( 1 0 ,  

EMFC), 12.vii. 1950, M.T. & H.B. James (Sd, 29, WSUC); Clackamas Co., Timberline Lodge, 6000', 

12.viii. 1976, J.A. Powell ( 1  9, EMEC); Deschutes Co., Crater Cr. ditch, Sec.5, TlSS, R9E. 3 1.viii. 1972, 

R.L. Westcott (48, 3 9, ODAC); Deschutes Co., Dutchman Flat, 26.vii. 1968, R.L. Westcott, 1 9, EMFC): 

Deschutes Co., McKenzie Pass, E side near summit, 1585m, 25.vii. 1974, P.H. Arnaud, Jr. (1 cf, CASC); 

Deschutes Co., Mt. Batchelor, I6.vii. 1970, KJ.  Goeden (1 9, ODAC); Elk Cr., Elk L., 6.viii. 1948, K. 

Fender ( 1 d, CASC); Grant Co., Onion Cr. Meadows, 7700', 1 8.vii. 1936, R.E. Rieder ( 1 d ,  WSUC; 1 9 ,  

FSCA; 1 9,  OSUO), H.A. Scullen ( 1 d, FSCA); Grant Co., Strawberry Mt., 28.vii. 1946 ( 1 d, FSCA); 

Haines, 10.vii. 193 1, J. Nottingham ( 1  0 ,  SEMC), R.H. Beamer ( 1  O ,  SEMC); Hood River, Co., Hood River 

Meadows, Sec. 1 1, T3S, R9E, 22.viii. 1964, K.J. Goeden ( 1  9 ,  ODAC); Jefferson Co., Mt. Jefferson 

Wildemess Area, Rockpile L., 6200'. 13.viii. 1989 (R.L. Westcott (1  9. ODAC); Lane Co., Three Sisters 

Wildemess, Obsidian Flats, 6500', 14.viii. 1988, RL. Westcon (3d, ODAC); Linn Co., Cascade Range, 

Tombstone Prairie, 25.vii. 1974, R.L. Westcott (18, ODAC); Luui Co., Lost L., 3980', 28.vii.1970, P.H. 

Arnaud, Jr. (1 8, CASC); Linn Co., Santiam kt . ,  6rni E, 2 1 .vii. k969, E.M. Fisher (3d, 29, EMFC); Linn 

Co., Santiam Pass, 12.viii. 1946, (1 9 ,  FSCA), Santiam Pass, Lust Prairie, l6.vii. 1946 (Zd, FSCA), 

20.vii. 1946 (ODAC), 26.vii. 1946 (Id, 19, FSCA), 1.vii. 1948 (2d, 29 [ l  pr cop], FSCA); McKenzie Pas ,  

20.vi.1934, S.C. Jones (l9, USNM); Meacham, 23.v.1947, J.E. Davis (26,3 9,  FSCA); Mt. Hood, 3000- 



6000',S.viii. 1 925, C.L. Fox (3 d,3 9, EMEC); Mt. Hood, 7000', 1O.viii .  196 1, RM. Bohart (1 d, 1 9 ,  

UCDC); Mt. Hood, 29.vü. 1966, F.C. Hamiston (2d, 19, EMFC); Mt. Hood, Cloud Cap Inn, 19.vii.L947 

(1 9, EMFC); Cloud Cap Rd., 6.vii. 1947, D. Martin (1 a, FSCA); Mt. Hood, N Rec. Are% 65001, 

1 i .viii. 1980. J.B. Johnson ( 1  d,  LGBC); Mt. Hood, timberline near Gov't Camp, 20.vii. 1937, E.C. Van 

Dyke (2d, 49, CASC), 22.vii.1937, EX. Van Dyke (2d, 3 9 ,  CASC), 28.vii.1937, E.C. Van Dyke (1 o',4?, 

CASC); Mt. Hood, Still Cr. Forest Camp, 3900', 19.vii. 1969, E.M. & J.L. Fisher (Id,  EMFC); North Sister, 

White Branch Meadows, 6.viii. 1935, G. Ferguson ( 1 9, OSUO); Pine Creek 14 mi W of Baker, 6000', 

25.vii. 1968, Gocden & Westcott (1 a, ODAC); Sumpter, 9.vi. 1934, C.H. Martin (4a, FSCA); Swim, 

2.vii. 1942, G. Ferguson ( Id ,  FSCA); Timpanogas, Glacier Lake, E. Hardy (Sa', 69, BYUC); Umatilla Co., 

Tollgate Pass, Hwy 204,g.vi. 1965, K. Goeden (29, ODAC); Tollgate Pass, 5 mi W Tollgate, 12.vi. 1968, 

R.L. Westcott (24, ODAC); Union, 15.viii.1964, E.L. Livingston (1 9 ,  BYUC); Union Co., Ladd Canyon, 

l4mi S LaGrande, 4280',6-12.vii. 1976, E.J. Davis (1 a', WSUC), 17- 19.vi. 1976, E.J. Davis (ld, WSUC); 

Union Co., Lick Cr., 26mi. SE Union, 42801, l-3.vii. 1976, E.J. Davis (1 d, WSUC), Lick Cr., 28mi SE 

Union, 4280'. 37-30.vi. 1976, E.J. Davis ( 1 9, WSUC), 4920', 29.vi.-5.vii. 1975, E.J. Davis (1 d, WSUC), 13- 

16.vii.1977, E.J. Davis ( 1  9 ,  WSUC); Wallowa Co., Hat Point, 29.vii.1969, K.J. Goeden (1 9, ODAC); 

Waflowa Nat. For., Lostine R., French For. Camp, 26.viii. 1952 (1  9 ,  CNCI). Utah, Cache Co., Franklin 

Basin, 1-14.vii. 1995, W.J. Hanson ( 1  d,  EMUS), 4- t4.viii. 1995, S. Keller (1 cf, EMUS), 15-2 1 .vii. 1995, W. 

Hanson & S. Keller (4d, EMUS); Cache Co., Green Canyon, 15-19.vi. 1985, N.N. Youssef ( 1  d, EMUS), 

18-23.vi. 1985, N.N. Youssef ( î d ,  EMUS); Cache Co., Tony Grove Cr., 19-27.vii. 1 983, W.J. Hanson (1 a', 

EMUS), 27.vii.-2.viii. 1983 (W.J. Hanson (2d, 1 g, EMUS), 22-29.vi. 1990, W.J. Hanson ( 1 a', EMUS), I - 

3.vii. 1990, W.J. Hanson (1 d, EMUS); Cache Co., Wellsville Mtns. trail, E of Stewart Pas ,  7200-8200', 

7.vii. 1993, T. Griswold (1 9, EMUS); Daniels Pass, 2mi S Wasatch Co. line, 8500', 9.vii. 1961, B.H. Poole 

( 1 d ,  CNCI; t cf, BCPM); Hanna, 14.vii. 1949, L.D. Beamer (2d, 19, SEMC); Mt. Logan, 24,vi. 1938, G.F. 

Knowlton (1 O ,  USNM), G.F. Knowlton & R.Y. Nye (Id,  29, EMUS); Park City, 3.vii.1922, E.P. Van 

Duzee ( 1 d, EMEC); Par1 Cr., 3 .vii. 1922, E.P. Van Duzee ( 1 9, EMEC); Provo, D.E. Johnson (26, 1 9 ,  

USNM); Provo Canyon, N Fork, D.E. Johnson (1 9, BYUC); Rich Co., Monte Christo, 6.vii. 1968, G.F. 

Knowlton (1  9 ,  E M S ) ,  23.vii. 1975, G.F. Knowlton (1 d, EMUS), 6.vii. 1976, W.J. Hanson (1 9, EMUS), 

21 .vii. 1978, Knowlton & Hanson (1 9, EMS); 5.Mii. 1980, Hanson, Clemens & Keller (1 a, BCPM); Rich 



Co., Logan Canyon, 26.v. 1934, G.F. Knowlton (1 9 ,  EMUS), 9.vii. 1949, W.J. Hanson ( 1 a, 1 9, BCPM); 

Logan Canyon summit, 9.vii. 1949, W.J. Hanson (1 cf, 1 9, EMUS), 3-1 l.vii. 1980 (1 a, 29, EMUS), 26.vi.- 

2.vii. 1982 (3d, 29,  EMUS), 2-8.vii.1982 (28, 19, EMUS), 8-16.vii.1982 (19, EMUS), 18.vi.-3.vii.1991, 

W.J. Hanson (4d, 40, EMUS); Summit Co., Uinta MU., Chnstrnas Meadows, 1 1.vii. 1996, RW. Baumann 

(2d, 2 9 ,  BYUC); Utah Co., Aspen, Scout Falls, 1 1 .vii. 199 1, H. Spafford (1 8, BYUC); Utah Co., Aspen 

Grove, 23.vii. 1955, D.E. Johnson (1 8 ,  BYUC); Utah Co., Mt. Timpanogos, 12.vii. 1959, D.E. Johnson ( 18, 

BYUC); Utah Co., Nebo Bench Traihaed, Nebo Loop Rd., 17.vii. 1993, Baumann & Ochoa (28,3?, 

BYUC); Utah Co., Thberfine Camp, 1 1 .vii. 1995, K. Hansen (1 dl 1 9 ,  BYUC). Washington, Asotin, 

27.vi. 1932, J.M. Aldrich (1 9, EMEC); Garfield Co., Misery Spring, 28mi S Pomeroy, 27.vii.1972, W.I. 

Turner & W.B. Garnett (29, WSUC); Lake Cushman, 19.viii. 1922, P.G. Putnam (1 9, WSUC); Mt. Adams, 

60001, 3.vii. 1935, M.C. Lane (1 d, 1 9, CASC); Mt. Adams, Bird Cr., 4-60001, 24.vii. 192 1, M.C. Lane (1 9 ,  

USNM), 6500i, 4,viii. 1973, R.L. Westcott (2d, EMFC); Mt. Logan, 24.vi.1938, G.F. Knowlton & R.E. Nye 

(28,  USNM), Mt. Rainier, 26.vii, F.M. Hull ( 1 9, BCPM; 1 d ,  3 9, CNCI), 19.vii. 193 1, R. Latta ( 1 cf, 

CASC); Mt. Rainier, Alta Vista, 13.viii. 1933, D. Martin (Id, FSCA); Mt. Rainier, Currant Flat, 7.vii. 1935, 

1. Wilcox (2 9 ,  CASC), 25.vii. 1935, Wm. W. Baker ( 1 9 ,  CASC); Mt. Rainier, lpsut Cr. Camp, 17.vii. 1935, 

J. Wilcox ( 1 9 ,  CASC); Mt. Rainier, Ohanapecosh, 14.vii. 1935, Wrn. W. Baker ( 1 9 ,  CASC); Mt. Rainier, 

Paradise, 25.vii.1910, J. Wilcox ( Id ,  EMEC), l.viii.1919, E.C. Van Dyke (la", EMEC), 17.vii.1920, E.C. 

Van Dyke ( 1  9, EMEC), 25.vii.1920, E.C. Van Dyke (3d, EMEC), 23.vii.1935, H. Wilson ( l d ,  CSUC), 

15.viii. 1935, J. Wilcox (6 9, CASC), S.E. Crumb, Ir. (38,2 9, OSUO), 29.vii. 1949, L.D. Bearner ( 1 9 ,  

SEMC), I6.viii. 1957, A. & H. Dietrich ( l d ,  CUIC); Mt. Rainier, Shadow Lake nr Sunrise, 10.viii.1977, 

R.S. Zack (2d,  19, WSUC); Mt. Rainier, Shadow Lake, 62001, 25.vii.1932, C.H. & D. Martin (ld, FSCA), 

3 1 .vii. 1932, C.H. & D. Martin (9d, FSCA), 15.viii. 1932, C.H. & D. Martin ( 1 d, FSCA); Shadow Lake, 

65001, 3 1 .vii. 1932, C.H. & D. Martin (1 9 ,  FSCA), lS.viii.1932, C.H. & D. Martin ( 1  d ,  I O .  EMEC; ld ,  30, 

FSCA; 2d, SEMC), 24.viii.1932, D. Martin ( Id ,  FSCA), 6600', 27.viii.1933, C.H. & D. Martin (2d, 1 9 ,  

FSCA), 6800',3 1 .vii. 193 1. C.H. & D. Martin (1 9, F SCA; 1 9 ,  SEMC), 28.viii. 1932, D. Martin ( 1 O ,  

SEMC); Mt, Rainier, Sunrise, 6000t, Ernmoris Glen View Trail, l0.viii. 1977, W.J. Turner (2d, WSUC), 

Sunrise, 63 18', 23.vii.1932, J. Wilcox (2d, 49,  CASC, 19, EMEC; 29, UASM), I. Wilcox (1 9 ,  CASC), 

24.vii. 1932, J. Wilcox (1 cf, EMFC; 1 cf, EMEC), 27.vü. 1932, J. Wilcox ( l a ,  1 9, AMNH; 1 a, FSCA; 4a*, 



39, CASC; ~ o " ,  19, EDNC; l a ,  19, MEC; 2d, UASM; 2a, 29, TGMU, la ,  29, WSUC; 48, I 9 ,  EMEC; 

1 9, CUIC), S.E. Crumb (1 9, BCPM; 1 d,  EMFC; Sd, FMNH; 18, 1 O ,  EMEC; I 9 ,  CASC), 3 1 .vii. l932,J. 

Wilcox ( 1 d,  CASC); Sunrise, 6380', 24.vii. 1932, J. Wilcox (39, CASC; l a ,  CUCC), 27.vii.1932, 

Wm.W.Baker (69, CASC; 29, FMNH; 2 4  1 9, EMEC; 1 9, EMFC), J. Wilcox (1 d, 1 9 ,  KSUC; 1 d, 

BPBM; 1 a", ANSP), 3 1 .vii. 1932, S.E. Crumb (1 9, EMEC), 14.viii. 1932, J. Wilcox (2d, 1 prey of 

Cyriopogon semitarius, EMEC; 1 9, CUCC; 1 d ,  EMFC; 2d, CASC; 1 9, CUIC; 1 d, BPBM; 1 9, CSUC), 

23.viii.1932, J. Wilcox ( Id ,  CASC), 27.viii.1932, J. Wilcox ( l d ,  EMEC; lb, 19, WSUC; 2d, 19, CASC; 

1 a', UCRC; 2 d, EMFC; Id, 1 9, USNM), Wm. W. Baker, ( 1 9, EMFC), 28.viii. 1932, J. Wilcox ( 1 a", CSUC; 

1 cf, 1 9 ,  CASC; 1 d, CUIC; 1 9 ,  EMEC), 3.h. 1932, J. Witcox (1 d ,  CASC; 1 d, UCRC), Sunrise, 6400', 

29.vii. 1933, J. Wilcox (4d, CASC), 30.vii. 1933, C.H. Martin (28, FSCA; l a', 1 9, CUIC), C.H. & D. 

Martin (28, EMFC; 1 cf ,  FSCA), 1. Wilcox (1 9, CASC), 17.vi. 1934, J. Wilcox (3d, 49,  CASC), 24.vi. 1935, 

Wm.W. Baker ( 1 d, CASC), 20.vii. 1935,J. Wilcox, 4d, 39, CASC; 1 d ,  USNM), A.E. Born (4d, 3 O ,  

CASC; 2 9 ,  USNM), S.E. Crumb, Jr. ( Id ,  29, OSUO), 28.vii.1935, J. Wilcox ( l a ,  USNM), S.viii.1935, 

Wrn.W. Baker (l4d, 49, CASC; Id, EMFC; 29, UCRC; 19, USNM), 1. Wilcox (8d, 3 9, CASC), 1. 

Wilcox ( 1 1 a', 7 4, CASC; 1 O ,  USNM), 6.viii. 1935, J. Wikox (2U, 3 9 ,  CASC), 7.viii. 1935, S.E. Cnunb 

(2d, 39, CASC), 1. Wilcox (ld, CASC), J. Wilcox (1 a", CASC), 8.viii.1935,I. Wilcox (1 O ,  CASC), 

9.viii. I935,I. Wilcox (49, CASC), J. Wilcox (1 d, 29, CASC; I d, USNM), 2S.vii. 1936-1. WiIcox (8d, 5 9, 

1 pr in cop, CASC), Wm.W. Baker ( 1 a", FSCA; 1 a", EMFC), 2.viii. 1936, Wm. W. Baker ( 1 d,  CASC); Mt. 

Rainier, Sunrise Pk., 20.vii. 1936, E.C. Van Dyke ( l d ,  CASC), 2l.vii.1936, E.C. Van Dyke (26, 19, 

CASC), 23.vii.1936. E.C. Van Dyke (20a', 169 CASC), 24.vii. 1936, E.C. Van Dyke (1 9 ,  CASC), 

25.vii. 1936, E.C. Van Dyke (5d, 1 9 ,  CASC), 20.vii. 1937, E.C. Van Dyke ( 1 d, CASC), Mt. Rainier, White 

River Camp, 4500', 28.viii.1932,I. Wilcox ( 1  d, CASC), 4.k. 1932, D. Martin (1 a', MSUC), J. Wilcox ( 3 s -  

CASC; 1 a*, KSUC), 30.vii.1933,I. Wilcox (Sa', CASC), J. Wilcox ( 1  8, BCPM), 2.viii. 1933, D. Martin 

( 1 d,  E S W ) ,  24.viii. 1932, D. Martin ( 1  8, CUIC), 37.viii. 1933, C.H. & D. Martin ( 1 O ,  ESLTW), C.H. 

Martin (1 d ,  CUIC; ld, FSCA), 17.vi.1934, J. Wilcox (Id, CASC), 20.vii.1935, J. Wilcox (1 d ,  19, CASC), 

A.E. Bonn (1 d ,  CASC), S.E. C m b  Sr. (2d, OSUO), 7,viii. 1935, J. Wilcox ( 1 d, CASC; 1 d ,  USNM), 

27-vii. 1936,J. Wilcox (W, 29, CASC), 9-l0.viii. 1977, WJ. Turner (1 O ,  WSUC); Okanogan Co., 

24.vi.1964, H.R. Dodge (1 9, WSUC); Pend Oreille Co., Bead L., 8mi NE Newport, 23.vi. 1983, RS. Zack 



( id ,  WSUC); Red Mm, 8.vii.1938, K. Gray & J. Schuh (4d, 3 9 ,  USNM; 4d, 5 9 ,  WSUC; Zd, FSCA); 

Salmon Meadows, 9mi NW Cononully, 4500', 3-6.vü. 1975, N.E. Woodlcy (2d, 2 9 ,  WSUC); Snoqualmie 

Nat. For., Sheep Lake, 6.viii. 1943, C.H. Martin (28, IO, FSCA; 1 9 ,  MSUC; 1 d ,  CUIC); Spokane Co.. Mt. 

Spokane, 5500f, lO.vii.1984, J. Jenkins (Zd, 3 9 ,  CSUC); Mt. Spokane, Eald Knob, 4500',22.vi.1957, H.S. 

Dybas (2d, 5 9, F m ) ,  4800-5200', nr Bald Knob Campgr., 9-lO.vii.1975, W.J. Tumer (23d, 329, 1pr in 

cop, WSUC; 19, ESUW), 21-22.vii.1975, W.J. Turner (49, WSUC), 25.vi.1979, W.J. Tumer ( l d ,  29, 

WSUC), 5200', nr Baid Knob Campgr., 6.vii. 1976, W.J. Turner (4d, WSUC), 28.vi. 1977, W.J. Turner (3 dl 

29, WSUC), 3.vi.1986, W.J. Turner (Id, 19, WSUC), 10.vi.1986, W.J. Turner (2d, 19, WSUC), 5500', nr 

Bald Knob Campgr., 1O.vii. 1984, W.J. Turner (2d, 49, WSUC); Stevens Co., Deer Lake, 13 airmiles SE 

Chewelah, 29.vi. 1975, M.T. James (1 9 ,  WSUC), 30.vi. 1972, M.T. James (3d, 1 O, WSUC), 22.vi. 1973, 

M.T. James ( 1  a*, WSUC), 8.vii. 1973, M.T. James (1 b, WSUC); Stevens Co., Littic Pend Oreille Mes, 

15.vi. 195 1, M.T. James (28,3 9, WSUC); Tipsoo Lake, 23.vii. 1932, J. Wilcox ( 1 9, CASC), 24.vii. 1932, J. 

Wilcox ( 1 di  CASC), 28.vii. 1932, J. Wilcox (4b, 1 O, CASC), 24.viii. 1935, Wm.W. Baker (1 9, CASC); 

Yakima Co., Bear Cr., 8mi SW Tieton Res. Sta., 24-25.vi.1974, W.J. Turner (1 8, WSUC). Wyoming, 

Grand Teton Nat. Park, l4.vii. 1939, D.J. & J.N. Knull ( î d ,  OSUC), 19.vi. 1942, E. Kenaga ( 18, MICH 

ST); 23.vi. 1938, E.C. Van Dyke ( 1  dl CASC); Jackson HoIe, 28.vi. 1938, E.C. Van Dyke (1 O ,  CASC); 

Siem Madre Range, Banle L. Rd., 8000', I8.vii. 196 1, I.G. Chilicott 1 9 ,  BCPM); Sublette Co., 39mi SE 

Boulder, Dutch Joe Guard Stn., 29.vi. 1978, R. Lavigne ( 1 dl ESUW); Sublette Co., 42mi SE Boulder, 

29.vi. 1978, R. Lavigne (6d, 79, lpr in cop, ESUW); Sublette Co., Big Sandy Campgr., 46mi SE Boulder 

(cecidomyiid as prey), 29.vi. 1978, R. Lavigne (5 9 ,  ESUW); Teton Co., 6km NW Moran P.O., l9.vi. 1980, 

K.M. O'Neill (1 d, CSUC); Teton Co., Grassy L.' Targhee Nat. For., I0.viii. 1967, R.J. LaMgne (1  dl 

ESUW), 13.viii. 1967, R.J. Lavigne & W Paxton (1 O ,  ESUW). 

Type Locality. U.S.A., Washington, Mount Adams. 

Etyrnology. Latin montis = mountain; cola = dwcller. 

Distribution (Fig. 5 15). Nearctic; B.C. and Montana south to California, Utah and Wyoming. 

Phylogenetic Relation~hips. Lone member of the monticolu group. 

Natural Hhtory. Habitat: mountain forets, cspecially subalpine habitats. Known flight dates range from 2 

May to 27 September. 



4.3.17 Lasiopogon okiuhomensis Cole & Wilcox 

Figs. 295-3 1 O, 5 16. 

Lasicrpogon okfahomensk Cole Br Wilcox, 1938. Entomologica Amencana 43: 57-58. 

Diagnosis. A medium-shed grey/grcy-brown species with dark brown legs; mystax white, other head 

bristles dark. Antennae brown, F2+3/FL = 0.56-0.69. Thoracic tomentum dorsally and lateraily grey (often 

ncher brown dorsally) with brown dorsocentrai and grey or brown-grey acrostichal stripes. Main thoracic 

and leg bristles dark, except for pale katatergites; anterior donocentral bristles 2-5, strong or weak. 

Abdominal tergites basally with gold-brown tomentum; apical bands grey, covering at least 0.5 the length 

of the tergite and sometirnes weakfy extending anteriorly along the midline. Al1 hairs and bristles anterior 

to genitalia pale; dorsal setulae in female mostly brown. Width of epandrium 0.45-0.5 the length in lateral 

view, the greatest width at about half the length, the apex rounded. In dorsal view strongly concave 

medially. Gonostylus with weak secondary media1 flange. Female with browribIack termidia and white 

hairs; hypogynial valves with ventral carina. 

Description. Body length d 8.9-9.4mm; 9 9.1 - 1 O.4m.m. 

Head. HW d 1.82-2.02mm; O I.86-2.l4rnm. FW d 0.40-0.46mm; 9 0.40-0.46-. VW d 0.72-0.80mm; Q 

0.75-0.86. VW/HW = a' 0.40; O 0.39-0.4 1. FWNW = d 0.55-0.58; O 0.53-0.55; VDNW = d 0.19-0.2 1 ; 9 

0.19-0.24. GWGL = d 0.32-0.35; 9 0.29-0.36. 

Face silver or gold-silver, vertex grey with brown highlights or strongly gold-brown, occiput grey 

with faint brown highlights dorsally or strongly gold-brown dorsally. Beard and labial hairs white, rnystax 

bristles white, sometimes with a few dark setae donally. Occipital bristles rather strong, sparse. about 5 

medially the strongest, curved anterolaterally; lateral and ventral ones shorter, straighter. Frontal and orbital 

setae sparse, brown, sornetimes a few white; the longcst orbitah are about 0.4mm. about as long as Fi, but 

shorter than the rather strong black ocellar bristles. 

Antennae (Fig. 307). Brown, some with scape+pcdicel or F2+3 light brown; base of F 1 usurilly paler. 

Setae brown, sorne specimens with a few white setac on scape; FL and evcn F2+3 sometimes with a seta. 

F 1 variable in shape, usually widest at rnidlength, the ventral and dorsal margins convex. WF LILF I = 8 

0.29-0.3 1 ; O 0.29-0.3 1. LF2+3/LFl = d' 0.56-0.59; 9 0.56-0.6 1. 



Thorax. Prothorax silver-grey, ofkn brown on antepronotum, with white hairs; postponotal lobes grcy, tbt 

lateral angle yellow to fenuginous, hairs white to pale brown. Scutum tomentum grty or evcn a h o s t  al1 

gold-brown, at least on prescutum. Dorsoctatral stnpes faim gold brown when scutum is p y ,  obscure 

brown or rich goId-brown bordercd with gold in the browner specimens. Acrostichal srripes range fiom 

obscure grey to dark brown-grey. A11 notai setae brown or black. Anterior dorsocentrals 2-5, rnixed with 

finer setae, and ranging fiom al1 weak in some specimens to strong in orhers (longest to I.Omm); 2-3 

posteriors. Nota1 setae scattered, but concentrated on anterior intermediate spot and paramedial stripes, as 

long as shorter dorsocentrals. Postalars 1-2, with shorier hairs; supra-alars 1-2; presunirals 1-2.0-1 weak 

posihurnerals. Scutellar tornentum gotd--y; apical scutellar bristles dark, 1-2 strong ones on each side 

mked with shorter, weaker dark bristles and hairs, some of which may be white. 

Plewal tornentum grey to gold-grey. Katatergite setae 5-7 whitelyellow, sometimes with a few 

brown, among finer white hairs; katepistemal setae sparse, ofien long. Anepisternal setae 2-4 brown. short, 

rather weak, in some specimens to 0.4mm, a few additional white ones ventrally; a patch of short erect 

brown hairs on dorsai shelf. Anepirneron without setae. 

Legs: Base colow dark browdblack; some specimens with tibiae and tarsi lighter than femora. Tomentum 

of coxae grey with some gold highlights; tomentum on rest of legs grey. No coxal peg. Main brides dark 

brown/black, finer setae white to brown. Femora dorsally with white decumbent hairs, sometimes some 

dark apically. Longer erect pale hairs more or less restricted to venter of fernota; longest white ventral setae 

usually as long as, or longer than, thickness of femur. Profemur with 5-7 stronger dorsolateral dark bristles; 

mesofemur with 4-7; metafemur with 5-7. Tibiae and tarsi with dark, strong bristles typically arranged, 

hairs mostly whitehown on tibiae, brown on tarsi. Protibia with longest bristles about 3.0-4.0 times longer 

than tibia1 width. 

Wings: Veins light to medium brown; membrane faint pale brown in oblique view. DCI = 0.36-0.44; cell 

M3 open. Halter yellow; h o b  wîthout dark spot. 

Abdomen: Male. Tergite basal colour brown. Tomentum on tergite bases goid-brown, sometimes absent 

on tergite 7 and faint on tergite 2, usually somewhat dividcd into laieral patches by weak grey extensions of 

the apical grey bands. These bands cover at L a t  ha1 f of eac h tergite apicdly (segment 1 is ft lly covercd). 

Ventrolatcral areas are broadly grey. Al1 bristics and hairs atmor to genitalia white. About 3-4 strong 



bristles on each side of tergite 1; sometimcs a few arc brown. Lateral setae on tergitcs 1-3 ratha short, 

sparse, erect. Stemite tomenhm goid-grey, hairs white. 

Feniale. As in male except grey apical tomentum has less tendency to extend anteriorly to bases of 

tergites. Lateral setae on 1-3 short, sparse; setulae on ventral margins of 4-7 white. Dorsal setulae rnostly 

brown, mixed with some white ones, especidly apically. Tergite 1 bristles white/ yellow, but a few 

sornetimes brown. 

Male genitalia (Figs. 295-306). Epandrium and hypandriumf gonocoxite complex chestnut to dark 

browrvblack and covered with gold-grey tomentum cxcept on parts of hypandrium in some specimens. 

Setal brush dark brown, other setae broWdark brown, prominent, especialfy dorsaily on epandrium. Width 

of epandrium halves in lateral view (Fig. 296) about 0.45-0.5 times the length, widest at about midlength, 

the apex rounded. Medial face of epandrium as in Fig. 297. In dorsai view, medial margins of epandrium 

strongly concave; basai sclerite strong (Fig. 295). 

Gonostylus (Figs. 302-305). Medial flange strong, with weakly developed seconckiry flange; 

dorsornediai, laterai and ventrolateral teeth prominent. Hypandriud gonocoxite complex in ventrai view 

(Fig. 304) with length about 0.65 times the width, the transverse slit at 0.75 the length. In laterd view (Fig. 

305), exposed length of gonocoxal apodeme about 0.5 times basal width of hypandrium; apodeme with 

sclerotized web ventrally. 

Phallus (Figs. 298-300). Slender, elongate, paramere sheath dorsally 0.45 times the length of 

phallus (excluding ejaculatory apodeme). Apex of paramere sheath with ventrolateral carina, ventral flange 

absent. Spem sac width in dorsal view 0.3 times the length of phallus. Ejaculatory apoderne with ventral 

margin convex in lateral view, moderately spatulate in ventral view; oval in cross-section with broad but 

thin donal carina. Subepandriai sclerite as in Fig. 306. Broadly triangular unsclerotized area in basal 0.25, 

the central 0.5 narrow with parailel sides; spines bluntly acute. sparse in central lateral area. 

Female genitalia (Figs. 308-3 IO). Undissected: Hairs white, erect; Tergite 8 dark browniblack (sometimes 

chesmut), oflen paler brown apically. Steniite 8 dark brown/black, brown to ferruginous basally. Lateral 

lobe setae strong. Hypogyniai valves with ventral carina and a few fine hairs basomedially. Cerci black 

with paIe setae. Dissected stemite 8 (Fig. 308) with basal width about 0.75 times the length, undivided 

dong midline. Length of unsclerotized area between hypogyniaI valves 0.4 times stcrnite length. 



Tergite 9 sclerites as in Fig. 309; slemite 9 Y-shaped, mediaiiy undividai (Fig. 309). Tergite 10 

bmwdblack with 6-8 black acanthophorite spines on each side. Spermachccae (Tig. 3 10) with hook-shaped 

terminal resemoh about as wide as reservoir duct; terminal reservoirs without wart-like pro tuberances on 

sdace .  Basal striated duct without fine scales; junction with basal duct vague, without scales; basal duct 

short, nano W. 

Type Material. 

HOLOTYPE. a' (examined) labelled: " [rectangular beige label] Ripley. Okld 2 1 iv.34/ A.E. Pritchard''; 

"[rectangular beige label] blank; "[rectangular pink label] HOLOTYPEI Lasiopogon/ oklahomensis/ Cole 

& Wilcox". (USNM) 

ALLOTYPE. P (examined) Same data as holotype. (USNM) 

PARATYPES. (1 8 examined). U.S.A.: Oklahoma, RipIey, 7.v. 1934, A.E. Pritchard (1 d, USNM; 1 cf, 

CASC). Stillwater, 21 iv.1935, C.G. Sooter ( 1  8, DEI; 3d, 5 9 ,  USNM; 19 ,  EMEC; 1 9, CASC); 2 3 . i ~ .  1935, 

A.E. Pritchard (2d, 19, USNM; 1 d, EMEC). Payne Co., 16.iv. 1933, C.G. Sooter (18, USNM). 

Other Material Eramined (2 specimens). U.S.A.: Oklahoma, N o m ,  5.k.  1930, B. Dennis ( 1  9, 

USNM). Caddo Co., Red Rock Canyon State Park, 1 mi S Hinton, 28.iv. 1965, R & J. Matthews ( 1 a", 

LGBC). 

Type Locality. U.S.A.; Oklahoma, RipIey. 

Etymology. The type locaiity is in the state of Oklahoma. 

Distribution (Fig. 5 16). Nearctic; southern Great Plains of the U.S.A.; known only &om Oklahoma. 

Phylogenetic Relationships. Member of the tetragrammus species group; sister to ciades containing L. 

coconino, L. quadrivittanrs, L. lavignei and L. woodomm, L.flarnmeus, L. chtysotw. 

Natural History. Habitat: riparian habitats on southern plains; known flight dates 6om 16 ApriI to 4 May. 



43.18 Lasiopogon opaculus Loew 

Figs. 3 1 1-326,s 17. 

Lasiopogon opaculus Loew, 1874. Berlia Ent. Zeitschr. 18: 367. 

Lmiopogon caroiinensîr Cole & Wilcox, 1938. Entomologica Amtricana 43 : 34-36. New S ynonomy 

Diagnosu. A medium sized greylgrey-brown spccies with dark brown legs and markings; mystax and other 

head bristles dark. Antennae brown, F2+3 rathcr long (F2+3/F1 = 0.60-0.80). Thoracic tomenmm dorsdly 

and laterally gold-grey (sometimes richer brown dorsally) with brown darsocentral and acrostichal stripes. 

Main thoracic and leg bristles dark, except for pale katatergites; anterior donocentral bnsdes 2-4. 

Abdominal tergites basdly with only thin brown tomentum (sometimes almost absent), the dark cuticle 

shining through. Apical bands gold-grey, covering 0.2 to 0.5 the Iength of the segments and sometimes 

extending anteriorfy in a tnangIe dong the midline. Bristles on tergite 1 pale. Epandrium black, the width 

about 0.4-0.45 the length in lateral view, the greatest width at about one-third the length, narrowing slightly 

to the rounded apex. In dorsal view only moderately concave mediaily. Female with black terminalia and 

dark hairs. 

Description. Body length a' 8.7-10.5rnm; Q 9.8-1 1.7mm. 

Head. HW d 1 -80-2.00rnm; O 1.96-2.34mm. FW d 0.36-0.40mm; O 0.42-0.48mm. VW d 0.86-0.96mm; 9 

0.98- 1.1 Imm. VWMW = cP 0.48-0.50; O 0.47-0.5 1. FWNW = d 0.40-0.42; 9 0.4 1-0.33; VDNW = d 

0.13-0.17; 9 0.11-0.19. GWGL = d0.29-0.34; ? 0.3 1-0.38. 

Face grey or gold-grey, vertex brown-grey, occiput grey with brown highlights dorsally. Beard 

and labial hais white, mystax bristles brownhlack with a few white setae ventrally; al1 other setae 

brownhlack. Occipital bristles rather fine, abundant, those behind the dorsornedial angle of the eye very 

long and strongly curved anterolaterally; lateral and ventrai ones shorter, straighter. Frontal and orbital 

setae abundant, some as long as F 1 +F2+3. 

Anteonae (Fig. 323). Brown to black, some with F2+3 light ferruginous. Setae brown; F1 sometimes with 

a seta. F1 short, slender, widest at about rnidlength, WFI/LFI= d 0.324.37; O 0.30-0.33. LF2+3/LF1 = d 

0.60-0.80; 9 0.65-0.79. 

Thorax. Prothorax grey, often brown on antcprononim, with white hairs; postponotal lobes grey, the lateral 

angle ferruginous, halls white to brown, Scutum tomcntum grcy witb brown highlights or even dmost al1 



brown. Dorsocentrai stripes dark brown and, except for the widened anterior part, mostly disappearing in 

posterior and lateral views; acrostichal stripes brown, faint to strong. GU notal sctae brown or black 

A.atcrior dorsocentrals 2-4 (longest to 0.8mrn), mixed with fmer setac; 4-6 posteriors. Notd setae s c a ~ m d ,  

but concenûated on antenor intemediate spot and acrostichal stripes, as long as shorter dorsocenbals. 

Postalars 1-3, with shorter hairs; supra-aian 1-3; presuturals 2-3, 1-3 wcak posthumerals. Scutellar 

tornentum gold-grey; apical scutellar bristles dark, 3-6 strong ones on each side mixcd with shorter, weaker 

dark bristles and hairs. 

Pfeural and scutellar tomentum gold-grey. Katatergite setae white/yellow. 6- 10 among finer white 

hairs; katepistemal setae sparse, ofien long. Anepisternal setae 3-10, brown, a few moderately strong, to 

0.7mm. a few white vcntrally; a patch of short erect brown hairs on dorsal shelf. Anepimeron with a few 

long white setae. 

Legs. Base colour dark brow'black. Tomentum of coxae grey with some gold highlights; tomentum on 

rest of legs grey. No coxal peg. Main bristles dark brownhlack, fmer setae white to black. Femora dorsally 

with white decumbent hairs mainly basally, dark apically, although in some specimens most fiairs are 

white. Longer erect pale hairs abundant ventdly and laterally, especially on profemur; rnany of these cari 

be dark apically; in males longest white ventral setae longer than thiickness of fernur, at least on rneso- and 

metafemora. Profemur with 5-10 stronger dorsolaterd dark bristles; mesofemur with 2-6; metafemur with 

3- 15; these bristles ofien rather fine and mixed wiih finer setae, some basally cm be straight and white. 

Tibiae and tarsi setose; dark, strong bristles typically arranged, hairs abundant, most browni black. Protibia 

with longest bristles abolit 3.0-4.0 times longer than tibia1 width. 

Wings. Veins brown to black; membrane pale brown in oblique view. DCI 0.38-0.45; ceIl M3 ctosed or 

narrowly open. Halter yehw; knob without dark spot. 

Abdomen. Male. Tergite basai colour dark brownlblack. Tomentum on tergite bases thin brown/gold- 

brown, usually extensively lacking so that dark cuticle shincs through. Bands of grey tomentum cover 0.2 

to 0.5 the length of each tergite apically (segment 1 is half to fully covered), the grey often extending thinly 

towards the base in a broad trimgle; vcntrolateral areas are nanowly gold-grty. About 4-8 strong bristles 

on cach side of tergite 1 white, oficn ycllow in fernales. Lateral setae on tcrgites 1-3 white, abundant, long 



and erect, those on 4 short and mixed witfi dark ones; setac on 5-7 dark Dorsal setirlac short and darit 

Stemite tomentum gold-grey, halls white. 

Female. As in male except tomeatum covcrs tergites completely. Brown tomentum mort dense; 

apical grey bands extend more strongly in a triangle antenorly on midline. ïateral setac on tergites 4-7 vev 

short and dark 

Variation. Specimens fiom the southern parts of the range tend to be browner on the dorsum of the scutuni 

and on the head. In males the grey apical bands on the abdominal tergites are mostly narrow (0.2-0.25 of 

the segment length) with littie tendency to expand anteriorly along the midline; grey tornentum 

ventrolaterally is reduced. in females the grey bands dorsolaterally are 0.3-0.5 the Iength of the segment 

and expand anteriorly along the midline. 

Male genitalia (Figs. 3 11-322). Epandnum and hypandriuxd gonocoxite complex dark brown/black and 

covered with grey tomentum except on parts of hypandrium in some specimens. Setal bmsh black; other 

setae dark brown/black, numerous, prorninent, especidly dorsally on epandrium. Epandriurn long, the 

width in Iateral view 0.4-0.45 times the length (Fig. 3 12), the dorsal and ventral margins more or less 

parallel, the apex rounded dorsally, an obtuse angle ventrally. Mediai face of epandrium as in Fig. 3 13. In 

dorsal view, mediai margins of epandrium moderately concave; basal sclerite suong (Fig. 3 1 1). 

Gonostytus (Figs. 3 18-32 1). Small tooth at junction of dorsal flange and media1 flange; 

dorsornediai, lateral and ventrolateral teeth strongly developed. Hypandriud gonoco~ite cornplex in 

ventral view (Fig. 320) bulging basally, the Iength about 0.6 times the width, the transverse slit at 0.9 the 

length. In Iateral view (Fig. 32 l), exposed length of goncoxal apodeme short, about 0.4 times the basal 

width of hypandriwi; apoderne with mal1 sclerotized web venually. 

Phallus (Figs. 3 14-3 16). Paramere sheath dorsally 0.4 times the length of phallus (exchding 

ejacuiatory apodeme). Apex of paramere sheath with ventrolateral carina and ventral flange. Sperm sac 

width in dorsal view 0.35 times the length of phaIIus. Ejaculatory apodeme bent dorsdly in lateral view, 

rod-like in ventral view; ovai in cross-section with thick, strong dorsal carina. Subepandriai sclerite as in 

Fig. 322. Sclerire elongate, triangular unsclerotizcd area in basal 0.4, a narrow unsclerotited portion in 

central 0.5; spines blwtly acutc, dease exccpt in subapical arca. 



Female genitaiia (Figs. 324-326). Undissected: Hairs browrilblack, strong, erect, abundant. Tergite 8 with 

a basal hump dorsally, dark brown/bIack, o h n  paler brown apically. Stemite 8 dark brown/black, 

hypogynial valves with short, strong brides vcntrally. Lateral lobe setae strong. Cerci black with 

brownlblack setae. Dissected stemite 8 (Fig. 324) elongate with basal width about 0.5 times the length, 

strongly divided dong midline. Length of unsclerotizcd area between hypogynial vaives 0.3 5 times sternitc 

length. 

Tergite 9 sclerites as in Fig. 325; stemite 9 V-shaped, medially undivided and with dorsal carina 

(Fig. 325). Tergite 10 dark brown/black, usually with 6 black acanthophorite spines on each sidc. 

Spermathecae (Fig. 326) with tenninal reservoirs culed in a full loop and about as thick as reservoir duct; 

terminal reservoirs without wart-like protuberances on surface. Basal suiated duct with fine scales; junction 

with basal duct sclerotized, golden, scaied; valve sclerotized, golden; basal duct rnoderately short, nanow. 

Type hfaterial. 

LECTOTYPE. (here designated), 9 labelled: "[rectangular beige label] Illin"; "(rectangular white label] 

Loew/ Coll." ; "[square red label] Type/ 1 2805"; "[rectangular beige label] opaculusl Lw."; " [rectanplar 

white label] Museum of/ Comparative/ Zoology". M y  lectotype label "LECTOTYPE/Lasiopogon Q 1 

opaculus Loew/ des. R.A. Cannings 1996 [red, black-bordered label]" has been attached to this specimen. 

MCZC. The hoIotype of L. carolinensls Cole & Wilcox, here synonomized with L. opacufus, is a male: 

North Carolina, Raleigh, late iv. 1908, F. Sherman. (OSUC). 

Other Material Examined ( 1  10 specimens). CANADA: Ontario, Lambton Co., Port Franks, Watson 

Property near L Lake, 6.vi-1996, J. & A. Skevington (1 9 ,  BCPM), 8-10.vi. 1996, f .  Skevington (1  d. 

BCPM), 13 .vi. 1996, J. Skevington ( 1 d,  2 9, BCPM), 13- 15.vi. l996,J. Skevington ( 1 d ,  1 9 ,  BCPM), 

17.vi. 1996, J. Skevington (1 9, BCPM); Toronto, 24.v. 1888, W. Brodie (1 d,  USNM), 24.v. 1989, W. Brodie 

(1 9 ,  USNM), 22.v. 198 1, Lomy Coote (1  d, DEBU); Willowdale, 24.v. 1926, C. Hope (2d ,  CNCI). U.S.A.: 

Ceorgia, Athens, 2 1 .v. 1974, A. Lavailee ( 1 d, LGBC); Bogart, 20.v. 1972, A. Lavallee (2d, CUCC); 

Clermont, 10.v. 1944, EL Noblet ( 1 O ,  UGCA); Stone Mountain, 3 l.iii, 1946, P.W. Fattig ( 1 O ,  USNM). 

minois, Muncie, 1 .v. 1965, D.J. Burdick (1 d, LGBC); Muncie, 2mi E, 1 1 .v. 196 1, G.P. Waldbauer ( 1 a', 

AGSC); Muncie, Stony Creek, 2.v. 1965, DJ. Burdick (1 a, LGBC); Vermilion Co., Kickapoo St. Pk, 

6.v.1966, A. Scarborough ( 1 a, AGSC), Kickapoo St. Pk, Middle Fork R., 8.v. 1990, M.D. Baker (801, 1 9, 



MDBC; 3 a, 1 9, BCPM). Indiana, Chesterton, 2 1 .vi. 19 16 (1 d, EMEC; 1 O ,  EMFC); Lafayette, v. 19 19, 

J.M. Aldrich (1 9, CASC); Putnam Co., Big Walnut Cr., 15.v. 1975, P. Johnson ( 1 d, 1 9 in cop., ESUW). 

Iowa,Ames,2.~.1926, J.N.T. (ld,CUCC),2S.v.l928,G.S.W.(la,CNCI), 28.iv.I941,D.T.Sones(ld, 

BYUC); 13.v.1949, W.L. Downes (1 O, LGBC), 14.v.1950, W.L. Downes ( Id ,  1 O ,  LGBC), 29.v.1951, 

W.L. Downes(l9,LGBC), 21.v.1956, W.L.Downes(l9,LGBC),S.v.1958,R.E. Johnsen(2a',CSUC), 

D.E. Beck ( 1 d ,  1 9, CASC). Michigan, Detroit, 1 7.v. 1933 (1 d, MSUC; 1 9, UMMZ); Genessee Co., 

4.vi. 1946, R.R. Dreisbach ( 1 9, MSUC); GIadwin Co., 1O.vi. 195 1, R.R. Dreisbach ( 1 9, MSUC), 

14vi. 1953, R.R. Dreisbach (la', UMMZ; 19, FSCA), 24.v. 1959, R. Dreisbach (1 d, MSUC); Ionia Co., 

1O.vi. 1950, R.R. Dreisbach ( 1 a', 1 9,  UMMZ); La Peer Co., 30.v. 1937, R.R. Dreisbach ( 1 a', USNM); 

Midland Co., 1 h i .  1936, R.R. Dreisbach (1 9, MSUC), 5.vi. 1937, R.R. Dreisbach (19, USNM), 19.v. 1939, 

R.R. Dreisbach ( 1 d, MSUC), 20.v. 1942, R.R. Dreisbach (1 d, FSCA), 27.vi. 1943, R.R. Dreisbach ( 1 a", 

USNM), 3.v.1944, R.R. Dreisbach ( 1  9, MSUC), 14.vi.1952, R.R. Dreisbach (19, MSUC), 7.v.1957, R. & 

K. Dreisbach ( 1 a", MSUC); Oakland Co., 15.v. 1926, A.W. Andrews ( 1 d ,  1 9 ,  MSUC; 2 9 ,  UMMZ); 

Oakland Co., Parke Davis, 23.v. 1926, S. Moore ( 1 9, üMMZ); Saginaw Co., 1 .vi. 1930, C.W. Sabrosky 

( 1  9, USNM); St. Joseph, 30.v. 1938, C.W. Sabrosky (1 d, USNM); Wayne Co., Andrews ( 1  a', FSCA); 

Wayne Co., Eloise, 1 1 .v. 19 13, F.E. McCain ( 1 9 ,  üMMZ). Mississippi, Lafayette Co., T7S. R4W. Sec.24, 

24.iii. 1977, T. McCraine ( 1  d ,  CUCC). North Carolina, Highlands, 3-50001, iv. 1936, R.C. Shannon ( l a .  

USNM); Highlands, 38001, 7.v. 1957, W.R.M. Mason (1 9, CNCI), 9.v.1957, J.R. Vockeroth ( 1  9, CNCI), 

1O.v. 1957, J.R. Vockeroth ( 1 9, CNCI), 16.v. 1957, H.C. Huckett (2d, CNCI), 3.vi. 1957, J.R. Vockeroth 

( 1  9, CNCI); McDoweil Co., Buck Creek Gap, 14.iv.1980, L.L. Pechuman (1 9 ,  CUIC); Raleigh, late 

iv. 1908, F. Sherman (2d, EDNC; 1 d L. carolinensis holotype, OSUC), mid iv.192 1. T.S.M. (1 9, EDNC), 

9.v. 1924, C.S. Brimley ( l d ,  EDNC), 3.iv. 1939, CS.  Btimiey ( 1  d, EDNC); North Carolina (1 a' L. 

carolinensis paratype, CUIC). Ohio, Bainbridge, Paint Cr., 1.vi. 1942 (2d. FSCA); Cuyahogo Co., Shaker 

Heights, viii. 196 1, DG. Furth (1 O ,  LGBC); Summit Co., Ira, 1 .Wi. 1920, S.S. Hine ( 1 d,  CASC); Clinton 

Co., 15.v. 1962, FJ. Moore ( 1 O, OSUC). South Caroüna, Anderson Co., Pendleton, Tanglewood Spring, 

740'- 30.iv. 1987, J. Morse (1 cf, 29, CUCC); Clemson College, 2 1 .iv. 1932, M.L. Bobb ( 1 O ,  USNM), 

6.v. 1939, B.M. Heniford (1 d, CUCC); Grading, 4.iv. 1939, O.L. Cartwright (1 d,  CUCC; 1 d ,  1 O ,  USNM); 



Oconee Co., lOmi W. Westminster, Hwy 3748 at Littie Longnose Cr., 5.v. 1972, A.G. Lavallee (1 9 ,  

UGCA). Vugioia, Petersburg, 9.v. 1936, F.S. Blanton (1 d, CUIC). 

Type Locaiity. U.S.A.; Illinois. 

Taxonomie Notes. The concept of L. opacuhs held by Cole and Wilcox (1938) embraced both this spccies 

and L. woodonrrn and both kcy to L. opaculus in theu key. The name once used for the common close 

relative (sympairic in the southeast), L. carolinemis Cole and Wilcox, is unavailable because the hoIotype 

is acnrally a specimen of L. opaculus (see L. schizopygus). Severai L. carolinemis paratypes also must be 

referred to L. opaculus. In addition, because L. opaculus was one of the fmt species described kom the 

northeast, several other species (e.g. L. slossonae, L. curranr') were often confùsed with it in collections and 

Iiterature. 

Etymology. Latin opacus = shady, dark; -dus = Iittle; little dark one. 

Distribution (Fig. 5 17). Nearctic; Southem Ontario, Michigan, [Ilinois and Ohio east to Virginia, south to 

Georgia and Mississippi. The Colorado specimen listed by Cole and Wilcox (1938) is almost certainly 

misidentified, but could not be located. 

Phy logenetic Rela tionships. Member of the opaculus group and sister species of L. slossonae. 

Natural History. Habitat: streamsides in deciduous woodland; dunes near lakeshores; sandy grassland 

habitats. Recorded fiom 24 March (Lafayette Co., Mississippi) to 3 June (Highlands, North Carolina) in the 

South, 29 April to 1 July (both Ohio) in the North. T h e  is an undated August record, also kom Ohio. 

At Port Franks, Lambton Co., Ontario, on the shores of Lake Huron, L. opaculus was collected 

from 6-1 7 June 1996 in a mosaic of dune, prairie and oak woodland habitats about 500-800m idand fiom 

the lake. This habitat was bordered by a sandbottorned, narrow creek in riparian woods of Tuliptree 

(Liriodendron rulipifera L.), Swamp White Oak (Querctrs bicolor Willd.) and Pawpaw (Asimina triloba 

(L.) Dunal). Predominant plant species in the chier habitats included Dwarf Chinquipin (Quercus prinoides 

Willd.) and Red Oak (Quercus mbra L.), with Little Bluestem (Andropogon scoparius Michx.), Rough 

Blazing Star (Liatris mpera Michx.) and scanered Red Cedars (Jun@enrs virginiana L.) in the prairie (J. 

Skevington, in litt.). 



43.19 Lasiopogon phueotkysaiiorirs rp. nov. 

Figs. 327-339,518. 

Diagnosis. Only one male known. A medium-shed, hirsute, da& grcy specics with o b s c w  markings and 

almost al1 the fuie hairs brown instead of white. Facial gibbosity prominent; mystax and other head bristlcs 

dark. Anteme brown, F2+3 &on (F2+3/FI = 0.38). Thorax dark grey with gold highlights. Dorsoceneral 

stripes faint, dark greyhlack, gold anteriorly; acrostichai stripes obscure grey with a paler grcy, faim 

rnedial stripe ariteriorly. All thoracic and leg bristles dark; anterior dorsocentrai bristies 7-9. Abdominal 

tergites broadly but vaguely banded with grey apically; faintly dark brown basolaterally. Bristles on tergite 

1 dark. Epandrium elongate, the width 0.45 times the length in lateral view, the greatest width at about half 

the length; apex truncate, the ventrai angle stightiy downîurned. In dorsal view, medial margins of 

cpandrium weakly concave medially. Gonostylus in dorsal view triangular, tapered apically. 

Description. Only male known. Single specimen rather rubbed; descriptions of colour may not bc 

cornpletely reliable. Body length d 10.0mm. 

Head. HW a' 2.12mm. FW d 0.48rnm. VW d 0.93mm. VWMW = d 0.44. F W M  = d 0.52. VDNW = d 

0.10. Gibbosity heightllength = d 0.44. 

Face grey, vertex grey with faim brown under the tiontal and orbital setae; occiput greyhrown- 

grey. Beard and labial hairs light brown, Gibbosity prominent; rnystax and al1 other setae browniblack. 

Occipital bristles a b u n h t ,  those behind the dorsoniediai angle of the eye strongly curved anterolaterafly; 

Iongest about 0.8mm, longer than F 1 +£î+3; lateral and ventral ones shorter, straighter. Frontal and orbital 

setae strong, longest to 0.7mm, about as long as Fl+F2+3. 

htennae (Fig. 336). Brown, base of F1 dark chestnut. Setae brownrblack, no setae on F1. F1 long, the 

dorsal and ventral margins parallet; F2+3 short. WFl /LF 1 = 0.25; LF2+3/LF 1 = 0.38. 

Thorax. Prothorax gold/brown-grey, strongly gold-grey antcriorly, hairs light brown; postponotal lobes 

grey, the lateral angle ferruginous, hairs sparse, strong, brown. Scutum tomentum greylgold-grcy; 

dorsocentral stripes faint dark grey/black, gotd-brown anteriorly; acrostichal stripes grcy, obscure, divided 

anterior1 y b y fitint grey media1 stripe. Faint gold-bro wn antcrolaterally on scutum, below supraalas area and 

un scutum above scuteUum. Strong bristles abundant, black, finer setae brown, Anterior dorsocentrais 7-9, 

mixed with even h e r  setae, thc most anterior ones rathef long, to 0.7mm; 4-5 posteriors. Nota1 seme rather 



abundant over presuniral a m ,  as Iong as shortcr domocentrais. Postalars 4-5, with phorter a; supra-alan 

5-8; presuturais 4, posthumerais 2. Scutcllar tomcntum grcy with faint gold highlights; apical scuttllar 

bristles da& nwnerous strong ones in 2-3 irreguiar rows mixed with shorter, weakcr dark bnstles and hairs. 

Pleural tomcntum dark gold-grey. Katatergite setae black, 8-9 among h e r  brown hairs; 

katepistemal setae brown, sparse, only 3-5. Anep i s t ed  setae 14-15, dark (ta 0.5mm); a small patch of 

short brown setae on dorsal shelf. Ampimeron without setae. 

Legs. Base colour dark b r o d l a c k ;  most of trochanters, extreme ends of femora, bases of tibiac, and 

venter of tarsi ferruginous. Tomenturn gold-grey. No coxal peg. Setae on coxae medium/dark brown, fmer 

setae paie. Main bristles of rest of legs dark brown/black, finer setae predorninantly brown, some white. 

Femora dorsaily with brown decumbent hairs, some white basdly. Longer erect brown h a h  abundant 

ventrally and laterdly, especially on profemur; in males Iongest ventral setae as long as thickness of pro- 

and mesofemur, longer on metafemur. Profemur without strong dorsolateral dark bristles among finer ones; 

mesofemur with 0-6; metafemur with 20-30. Tibiae and tarsi with dark strong bristles tyyically a m g e d ,  

hairs on tibiae brown, abundant and almost as long as longest bristles, which are rather fine; apical bristles 

very strong. Protibia with longest bristles about 4.0 times longer than tibia1 width. 

Wings. Veins mediuinldark brown; membrane faint brown in oblique view. DCI = 0.35; ce11 M3 open. 

Halter dark yellow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark browwblack. Faint bands of thin dark grey tomenmm cover 

about 0.5 the length of each tergite apically (the apical 0.25 is strongest), extending middorsally to the base 

and dividing the faint brown basal tomentum into obscure lateral patches. Segment 1 is thinly covered with 

grey. Ventrolateral areas have faint grey tornentum. Abundant, strong bristles on each side of tergite 1 dark. 

Lateral setae lighddark brown, long, weaker white hairs on ventral margins of tergites. Dorsal senilae 

appressed, brown, some shite apically on tergites. Sternite tomentum grey, hairs brown and white. 

Male genitalia (Figs. 327-339). Epandrium and hypandriurni gonocoxite complex brownhlack. Setal bmsh 

with long, brown/black bristles; other sctae long, brown. Epandnum elongate, the width of the balves in 

lateral view (Fig. 328) 0.45 times the length, widcst at about midlcngth; apex truncate, the v e n d  angle 

sIightly downturned. Medial face of epandrium as in Fig. 329. in dorsal vicw, media1 rnargins of cpandnum 

weakly concave; basal scltnte strong (Fig. 327). 



Gonostylus (Figs. 334-338). Gonostylus cornpresscd laterally; ibe basal artas elongatcd apically, 

hiding almost al1 other parts of the gonostylus in dorsal riew. Medial flange flattencd; dorsal fiange a 

lateral, basoapical ridge; lateral tooth pment. Hypandrid gonocoxite complex in ventral view (Fig. 337) 

with length about 0.7 times the width, the transverse slit at 0.65 the length. In lateral view (Fig. 338), 

exposed length of gonocoxal apodeme about 0.4 times basal width of hypandrium; apodeme without 

sclerotized web ventrally. 

Phallus (Figs. 330-332). Paramere sheath dorsally 0.5 times the length of phallus (exciuding 

ejaculatoly apodeme). Apex of paramere sheath with ventrolaterai carina.? ventral flange absent. Spenn sac 

width in dorsal view 0.35 times the length of phallus. Ejaculatory apodeme curved dorsally in laterai view, 

weakly spatulate in v e n d  view; oval in cross-section with nanow dorsal carina. Subepandrial sclerite as 

in Fig. 339. Hypoproct minute, hidden behind apex of sclerite. Centrai unsclerotized area broad apically 

and occupying 0.95 of the length of the sclerite; basodorsal angles expanded; spines acute or bluntly acute. 

concentrated apicaIly and basomedially. 

Female unkno wn. 

Type Material. 

HOLOTYPE. d (here designaied) labelled [in Chinese]: "[rectangular white label] Mt. Wuxue, HohxiU 

Qinghai 4800mi Academia Sinica"; "[rectangular white label] 1990.W11.6/ Collected by  Zhang, X." My 

Holotype label "HOLOTYPEI Laiopogon dl phaeothysanotus Canningsj des. R. A. Cannings 1999 [red, 

black-bordered label]" has been attached ro this specimen. Dissected genitalia in plastic via1 underneath all. 

IZAS. 

Type Locality. People's Republic of China, Qinghai, Hohxil, Mt. Wuxue (approxirnately 35% x 90. 1°E), 

4800rn. 

Etymology. From the Greek phaios = dusky, brown and thysanotos = fnnged. Lasiopogon 

pheoth~vsanotu is the oaly species in the p u s  hown to have almost al1 fme hairs brown; these include 

the Eringe-lk genal hairs below the eyes (the "beard"). 

Distribution (Fig. 5 18). Palaearctic; northem Tibetan Plateau. 

Phylogenctic Relationships. Member of the hinei species group. Although in the proposed phylogcny, L. 

phaeothysunotus is the sister to L. qinghaienris, there arc many diffcrences bctwcen the two species and 



they may not be so closely related. An understanding of thc truc rclationships in the hinei group must await 

the discovery of additional undescn'bed species, which surcly exist in Asia 

Naturml History. Habitat: hi& cold desert. 

43.20 Lasiopogon picstolophus sp. nov, 

Figs. 340-355,5 19. 

Diagnosis. Oniy one male and one female known. A srnail to medium-sized greyfgrey-brown species with 

dark brown legs. Antennae browa, F2+3/F1 = 0.66. Mystax and other head bristics dark. Thoracic 

tornentwn laterally gold-grey, dorsally browdgold-grey with brown dorsocentral siripes and faim brown- 

grey acrostichai stripes. Main thoracic and Ieg bristles dark, except for pale katatergites; antenor 

dcrsocentral bristles weak. Abdominal tergites basally with only thin brown tomentum, the apical bands 

gold-grey, very narrow, covering 0.2 the length of the segments. Bnstles on tergite 1 pale. Epandrium about 

haif as wide as long in lateral view, the greatest width at about half the length; apex rounded. In dorsal view 

moderately concave rnedidly. Female abdomen with pale apical bands 0.4 the Iength of the tergites and not 

extending apically. Genitaiia black with brown hair; stemite 8 mediaily divided, hypogynial valves with 

short, strong setae. Spennathecae with valves sclerotized and golden, the tube immediately apical to the 

valve bue and sclerotized. 

Description. Body length cf 8.9mm; O 8.4mm. 

Head. HW d 2.00mm; 9 1.96mm. FW d 0.32rnm; 9 0.38mm. VW d 0.84rnrn; O 0.92mrn. FWNW = a' 

0.38; O 0.41. VDNW = 8 0.13; 9 0.12. GWGL = d0.26; 9 0.27. 

Face and vertex pale brown-grey, occiput grey with brown-grey dorsally, al1 with gold highlights. 

Beard and labial hairs white, mystax bristles brown/black; d l  other setae brown/black. Occipital bristles 

rather sparse,, those behind the dorsornedial angle of the eye strongly curved anterolatcrally; lateral and 

ventral ones shorter, stnighter. Frontal and orbital setae fine, orbitals to 0.5mm; ocellar bnstlcs fine, hardly 

disthguished fkom orbitals. 

Antennae (Fig. 352). F1 and F2+3 missing in male. Brown; se- brown, a few white on scape in male; 

femde with seta on one F 1. F 1 short, dorsal and ventral margins slightly convex, widest at midlength. 

WFl/LFl = 0.34; LF2+3/LFl = 0.66. 



Thorax. Prothorax brodgold-grey, with white hairs; posîpanotal lobes gold-grcy, the lateml angle dark 

brown, hairs light browa. S c u ~  base tomentum brown-grcy with gold highlights, the donocentral stripes 

brown bordcred with gold, the intermediate spots and acrostichal stripes faint brown-grey, the latter almost 

invisible; a faint browdgold medial stripc anteriorly. Al1 strong brides black/browa, fmer setae brown. 

Antenor dorsocentrals 0-2, weak (longest in female to O.Smm), rnixed with even finer setae; 3-4 posteriors. 

Nota1 setae scattered over presutural are* as long as shorter dorsocentrals. Postalm 1-2, with shorter setae; 

supra-alars 1-2; presuturais 2. Scutellar tomennim grey with brownlgotd highlights; apical scuteflar bristles 

dark, 2-3 strong ones on each side mixed with shorter, weaker dark brides and hairs. 

Pleural tomentum gold-grey. Katatergite se& white/yellow, 7-8 among finer white hairs; 

katepistemal setae sparse. Anepisternal setae 3-7 dark, shon (to 0.3rnm); a few other pale, weaker ones 

ventrafly; a patch of short erect brown setae on dorsal sbelf- Anepimeron with a few white setae. 

Legs. Base colour dark browniblack. Tomentum of coxae grey with gold highlights; tomentum on rest of 

legs gold-grey. No coxal peg. Main bnstles dark browntblack, fmer setae predominantly dark. In mle ,  

femora dorsalfy with dark decumbent hairs, some white ones basally; hairs al1 white in fernale. Longer 

erect pale hairs ventralIy and on profemur, lateraily also; in male longest white ventral setae longer than 

ttiickness of femur. Profemur with 2-3 strong dorsolaterd dark bristles; rnesofemur with 2-3; metafêmur 

with 12- 14. Tibiae and tarsi with dark, strong bristles typically arranged; hairs blackhrown. Protibia with 

longest bristles about 3.5-4.0 times longer than tibia1 width. 

Wings. Veins dark brown; wing membrane pale brown in oblique view. DCI = 0.35-0.40; ceII M3 open. 

HaIter yellow; knob without dark spot. 

Abdomen. Male. Tergite basal coIour dark brown/black. Tomentum on tergite bases thin browdgoId- 

brown, usually extensively lacking so that dark cuticle shines through. Bands of gold-grey tomennun cover 

0.2 the length of each tergite apically; segment 1 is covered except rniddorsally. Ventrolateral areas very 

narrowly covered with thin brown-grey tomentum. About 5-6 strong white/yellow bristles on each side of 

tergite 1. Laterai setae on tergites 1-4 white, sparse, crect, short; those on 5-7 dark. Dorsal senilae 

appressed, short and dark SteMte tomenhm brown-grcy, hain white on 1-5, shon and dark nom apex of 5 

to 7. 



Female. Tomcntum coven tergites c ~ ~ p l e t d y .  Bad tomentum broaili; bmwdgold-(pcy apical 

areas c o v e ~ g  about 0.4 ibe length of the tergitc (0.5 on 7), slightly widcr middorsally, but not uccnding 

anteriorly on the midline. Grey tomentum not extending anteriorly ventrolatcrally, at lcast on middlc 

segments. Erect white hais on 1-3 relativcly short, brown on 4-7. Dorsal setulac d& Sternitc tomentum 

brown-grey, hairs white on 1-4, dark on apex of 4 to 7. 

Male genitalia (Figs. 340-35 1). Epandriurn and hypandrid gonocoxite complex dark brown with gold- 

grey tomentum except on parts of hypandrium. Setal bmsh black; other setae browni dark brown. Width of 

epandriurn haIves in lateral vicw (Fig. 34 1) about 0.5 times the length, widest at about midlength; ventral 

margin straigtit or slightly concave, dorsal margin gently convex, apex rounded. Medial face of epandnum 

with apical shelf as in Fig. 342; membrane covered with numerous granula-like microsetae. In dorsal view, 

media1 margins of epandnum moderately to weakly concave; basal sclerite prominent (Fig. 340). 

Gonostylus (Figs. 347-350). Media1 flange narrow, the flange flattened apicaily, its width about 

0.2-0.25 times the dorsovenual length. Ventrolaterd and lateral teeth rnoderateIy developed. Hypandnum/ 

gonocoxite complex in ventral view (Fig. 349) with length about 0.6 times the width, bulging basally, the 

transverse slit at 0.8 the length. In tateral view (Fig. 350), exposed length of gonocoxal apoderne about 0.5 

times basal width of hypandnum; apodeme with SC lerotized web ventrally. 

Phallus (Figs. 343-345). Paramere sheath dorsally 0.45 times the length of phallus (excluding 

ejaculatory apoderne). Apex of paramere sheath with ventrolaterd carina and ventrai flange. Spenn sac 

relativeiy large, the width in dorsal view 0.45 times the Icngth of phallus and 0.75 times the width of lateral 

processes. Ejaculatory apodeme straight, emarginate in basal 0.3 in laterai view, moderately spatulate in 

ventral view; trimgular in cross-section, the dorsal carîna thic k. Subepandnal sclerite as in Fig. 35 1. 

Narrowly triangular unsclerotized area in basal 0.75; spines blunt, wide1y distributed but concentrated 

apically and basally. 

Female genitalia (Figs. 353-355). Undissected: AI1 setae brown/black. Tergite 8 dark brom'black with 

posterior margin pale; steniite 8 black~brown, lateral lobe setae strong. Hypogynial valves brown, ventral 

surface with briscles. Cerci brown with pale setac. Dissccted sternite 8 (Fig. 353) clongate, basai vcidth 

about 0.55 times the Icngih; suongly divided dong midline. Length of unsclerotized area between 

hypogynial valves short, about 0.25 times sternitc lcngth, 



Tergite 9 sclcntes ûs in Fig. 354; stcmite 9 V-shapd, mcdiaily undividcd and with a dorsid carina 

(Fig. 354). Tergite 10 brown with 6 brown/black acanthophorite spines on cach side. Spermathecae (Fig. 

3 55) with teminal reservoirs curled in a cornpletc loop and about as wide as reservoir duc t; tenninat 

reservoirs without wart-like protubcrances on surface. Basal section of undifferentiated reservoir duct with 

a dense patch of caniculi. Basal striated duct with fine scaics; junction with basai duct sclerotued, golden, 

scaled; valve sclerocized, golden; striated basal section of reservoir tube with fine scales, basal 0.5 without 

striae, bare, sclerotized; basal duct short. 

Type Material. 

HOLOTYPE. 8 Iabelled: "[rectangular white label] U.S.A.: ALABAMA1 Conecuh County/6.2 mi E of 

Evergreenl Old Town Cr. at Hwy 3 1/ 17 MAR 19971 Michael Baker". My Holotype label "HOLOTYPE 

Lusiopogon dl piestolophus Canningd des. R. A. Cannings 1 999 [red, black-bordered label] l1 has been 

attached to this specimen. Dissected genitalia in plastic viai undemeath dl .  USNM. 

PARATYPES.( 1 designated) U.S.A.: Alabama, Conecuh Co., Evergreen, 6.2 mi E, Old Town Creek at 

Hwy.#3 1, 17.iii. 1997, Michael Baker ( 1  9 ,  USNM). 

Type Locality. U.S.A., Alabama, Conecuh Co., 6.2 mi E of Evergreen, Old Town Cr. at Hwy 3 1. 

Etymology. From the Greek piestos = cornpressed and lophos = ridge; a reference to the distinctively 

narrowed medial flange on the gonostylus of L. piestolophus. 

Distribution (Fig. 5 19). Nearctic; U.S.A.; known only fiom the type locality on the Alabama coastd plain. 

Phylogenetic Relationsbips. A rnember of the opoculus specits group and sister species to L. marshalli. 

Natural History. An early spring species on the coastal plain of the Gulf states. Riparian habitat. Recorded 

flight date 17 March. 

43.21 Lusiopogon qinghaiensis sp. nov. 

Figs. 356-37 1,520. 

Diagnosis. Only one male and two fernales hown.  Male and one fèmale badly greased; description of 

tornentum colour based on clean femalc. A medium-sued, grey specics with pale ferruginous tibiae and 

mi. Mystax dark dorsally, pale ventrally; other head bristies mostfy dark with some pale. Antennae 

brown, FZ+3iF 1 = 0.474.5 1. Thorax grey latcmlly, blue-grcy dorsally with stripes obscure. Scutum bristlcs 



abuadant, dark katatcrgitts mostly pale, a few dark ones in ftxnaics. Anterior dorsocentrai bristics 4-6. 

Abdominal tergitts with an apical grey band covering 0.4 the lcngth of the segment, the basal part slightly 

darkcr brown-grcy. Bristlcs on tergite f pale. Epandrium width about 0.45 timcs the length in tateral view, 

the grPatest width at about haif the length; apex roundtd, the ventral angle slightly downmed. Epandnurn 

in dorsal view weakly concave medially. Femalc with tcrgite 8 black, stemite 8 mostly yellowffemginous; 

hairs pale. 

Description. Knowledge of variation limited; only 1 a, 2 9 known. Male greased; tomennun coiour 

described fkom femde. Body length cf 9.9mm; '3 9.5-10.8mm. 

Head. HW d 2.12mm; ? 2.14-2.16mrn. FW d 0.48mm; 8 0.50-0.52mm. V W  d 0.86mm; 9 0.88-0.90mm. 

VWNW = a' 0.41; O 0.4 1-0.42. FWNW = a" 0.56; ? 0.57-0.58. V D W  = cf 0.14; 9 0.13-0.14. GWGL = 

a' 0.34; 9 0.36. 

Face silver-grey, vertex blue-grey, occiput grey, blue-grey dorsally. Beard and labial hairs white, 

mystax bristles brown/black dorsally, white ventrally. Occipital bristles mostly brown/black, but some 

white. especially medially in femdes; those behind tbe dorsornedial angle of the eye suongly curved 

anterolaterally, longest about 0.7mm; lateral and ventral ones shorter, straighter. FrontaI and orbital setae 

dark, rather strong; orbitals to 0.6mm, dmost as long as F 1+F2+3. Ocellar bristles hardly distinguished 

from orbitals in strength, but slightly longer. 

Antennae (Fig. 368). Brown; scape, pedicel, base of F i and F2+3 lighter. Setae brown and white; seta on 

F 1 in one specimen. F 1 long, wider in apical haIf; WFILFI = CI" 0.24; 9 0.2 1-0.25. LF2+3/LF 1 = a' 0.48; 

0 0.47-0.5 1. 

Thorax. Prothorax grey, hairs white; postponotal lobes grey, the lateral angle ferruginous, hairs brown, 

strong. Scutum cuticle brown, pale brown in some areas such as  postalar dope; tomentum blue-grey. 

Dorsocentral stripes almost absent, some very faint brown tomentum anteriorlx acrostichal stripes dark 

grcy, obscure. Faint brown tomentum on intermediate spots and dong vcntrolateral rnargins of scutum. 

Notal setae abundant, prominen t; al1 bristles black, fincr setae black/brown. Anterior dorsocennals 4-6, 

longcst to 0.8mm), rnixed with f m r  sctac; 4 4  posteriors. Notal setac abundant over presund area, as 

long as shorter dorsocentrais. Postalars 2-5, with shorter setae; supra-alars 2-5; pfcsuturals 3; 2-3 



posthumerals. Scutellar tomcntum grcy. apical scutcllar bristles numaous, da& forming 2-3 imgular mws 

with shorter and weaker dark and pale bristles and bairs intermixcd. 

Pleural tomentuxu grcy. Katatergite setac white, 5-6 (9-1 1 with a few black ones ia female) among 

finer white hairs; katepistemai setae white, spme. Anepisternal set= 8-12, dark, to 0.6mm; a few other 

pale, weaker oncs venûally; a patch of short erect pale setae (brown in female) on dorsal shelf. Anepimeron 

without setae. 

Legs. Base colour of coxae browdblack with ferruginous areas; trochanters ferruginous, dark brown at 

extremities; femora dark browniblack with ferruginous bases and apices; tibiae and tard segments pale 

ferruginous, darker apically. Tomentum grey, rather dense. No coxal peg. Main brides mostly dark 

brownhlack, some white ones, especially in fernales. Finer setae predominantly white. Femora dorsally 

with white decumbent hairs. Longer erect pale hairs abundant ventrally and iaterally, especially on 

profemur; in males longest white ventral setae longer than thickness of femur. Profernur wiih 10- 15 very 

fine brown dorsolateral bristles apicatly; rnesofemw with 6- 10, a few white basally; metafemur with about 

20 fuie white bristles (about 10 strong white ones in fernale). Tibiae with abundant, long, white hairs and 

long, h e  white bnstles ventrolaterally; protibia with one strong black bristle (3.5 times width of tibia) 

below white ones. Other dark bristles on protibia ratber fine, stronger on other tibiae; apical bristles black, 

typically arranged. Female has stronger bristles, some of them white. Tarsi with white hairs, dark bristles. 

Wings. Veins light brown with some dark brown, especially on R1, R4+5, CuA 1 and CuA.2; membrane 

very pale light bro~n~yel low in oblique view. DCI 0.25-0.29; ceIl M3 open. Halter yellow; knob without 

dark spot. 

Abdomen. Tergite basal colow b r o d l a c k .  Based on fernale coloration, tergites completely covered with 

grey tornentum; the apical 0.4 is slightly paler, the basai arcas vaguely darker brown-grey. Segment 1 is 

grey, slightly darker mid-dorsally at the base. Ventrolatcral areas are grey. About 5- 1 O bristles on each side 

of tergite 1 white. Lateral setae on tergites 1 -4 white, erect, long, those on 5-7 considerably shortet. Dorsai 

setulae appressed, white; in femalc these arc mixed with dafk setulac, especially basally. Sternite tomentum 

grey, hain white. 

Male genitalia (Figs. 356-367). Epandrium and hypandriumf gonocoxite cornplex brown. Setal bnish with 

long brown bristlcs; other setae whitdight brown, numerous, strong. Width of qandrium halva in lateral 



view (Fig. 357) about 0.45 times the length, the widest point at about midlength; ventral margin sàaight, 

dorsal margin gently convex, the dorsal angle broadly rounded, the ventral one more angular and slightly 

downturned. Mediai face of epandriurn as in Fig. 358. In dorsal view, media1 margins of epandnum weakly 

concave; basal sclerite strong (Fig. 356). 

Ganostylus (Figs. 363-366) compressed laterally; the basai areas ciongated apically and the medial 

flange fiattened; dorsal flange short, its lateral portion a basoapicai ndge; lateral tooth present. 

HypandriW gonocoxite cornplex in ventral view (Fig. 365) with length about 0.7 times the width, the 

transverse slit at 0.7 the length. in lateral view (Fig. 366), exposed length of gonocoxal apodeme about 0.6 

times basai width of hypaadrium; apodeme with sclerotized web ventrally. 

Phallus (Figs. 359-36 t ). Elongate; paramere sheath dorsally 0.45 times the length of phallus 

(exciuding ejaculatory apodeme). Ventrd suture with fianges basally. Apex of pariunere sheath narrow, 

with ventrolateral carina; ventral flange absent. Sperm sac width in donal view 0.35 times the length of 

phallus. Ejaculatory apodeme with ventral margin convex in lateral view, rod-like in ventrai view; oval in 

cross-section with reduced dorsal carina. Subepandrial sclerite as in Fig. 367. Hypoproct minute, hidden 

behind apex of sclerite. Central unsclerotized area broad apically and occupying 0.95 the length of the 

sclerite; basodorsal angles expanded; spines acute or bluntly acute, concentrated apically and basomedially. 

Female genitalia (Figs. 369-37 1). Undissected: Hairs white. Tergite 8 short, black with posterior rnargin 

brown. Stemite 8 brownhlack basally, yellow/femginous apically. Hypogynial valves with short strong 

white hairs ventrally. Apical lobe setae white, strong. Cerci yellow-brown with pale brown setae. Dissected 

sternite (Fig. 369) with basal widîh about 0.65 times the length; undivided along midline. Length of 

unsclerotized area between hypogynial valves 0.4 times sternite length. 

Tergite 9 sclerites as in Fig. 370; stemite 9 Y-shaped, medially undivided (Fig. 370). Tergite 10 

brown with 7-8 pale acanthophorite spines on each sidc. Spermathecae (Fig. 37 1) with curled tenninal 

reservoirs about as wide as reservoir duct; terminai rcservoirs without wart-like protuberances on surface. 

Valve clear; basal striated duct with fine scaies; junction with basal duct sclerotized, golden, and with 

scales; basal duc t short and narrow. 



Type Material. 

HOLOTYPE. d (here dcsignated) labelleci [in Chinescl: "[rcctangular white label] Xijir üian Hu, HobxiV 

Qinghai 4800ml Academia Sinica"; "[rectangular white label] 1990.VII. 12/ Collected b y  Zhang, X." My 

Ho10 type label "HOLOTYPE/ Lariopogon d/ qinghaiensis Canningd des. RA. Cannings L 999 [red, blac k- 

bordered label]" has bcen artached to this specimen. Dissected genitalia in plastic viai underneah ail. IZAS. 

PARATYPES. (2 9 designated). Same data as rnaIe. 

Type Locality. Peoples Republic of China, Qinghai, Hohxil, Xijir Ulan Hu (approximately 35.2% x 

90.4"E), 4800m. 

Etymology. L. qinghaiensis is named for Qinghai Province in nortficentral China, where the species lives. 

Distribution (Fig. 520). Palaearctic; northern Tibetan Plateau. 

Phylogenetic Relationships. Member of the hinei species group. Although in the proposed phylogeny, L. 

qinghoienris is the sister to L. phaeorhysanoncs, there are many differences between the two species and 

they may not be so closely related. An understanding of the truc relationships in the hinei group must await 

the discovery of additionai undescribed species, which surely exist in Asia. 

Natural History. Habitat: high, cold desert. 

4.3.22 tasiopogon quadnvinams Jones 

Figs. 372-387. 

Lasiopogon qtradrivitfarus Jones, 1907. Transactions of the Amencan Entomological Society 33: 278. 

Lasiopogon ariàus Cole & Wilcox, 1938. Entomologica Americana 43: 25-27. New Synonorny. 

Diagnosis. A medium-sized to large grey or gold-grey species variable in colour. Antemae brown, ratio 

F2+3/F 1 = 0.49-0.64. Dorsocentral suipes usually brown, often bordered with gold, almost completely 

obscured in some specimens; acrostichal stripes grey to brown, sometimes obscure. Setae abundance and 

colour variable in northern and southem specirnens as derziiled befow. Typically, al1 sctae, except 

sornetimes some on the tmi,  arc white in both sexes. Anterior dorsoccntral brides 2-7, some prominent. 

Tergites usually bearing brown patches of tomentum basolaterally but sometimes completely grey. 

Epandnum in lateral vicw with greatest width about 0.6 cimes the Iength; broadly rounded dorsoapically, 



v e n d  corner a right-angle. Hypogynial valves with ventral carina; basal tubes of spermathecac unwually 

large. 

Description. Body length d 8.00- 1 1 . S m ;  ? 10.1 - l2.9mm. 

Head. HW d 2.00-2.26mm; 9 2.16-2.70mm. FW d 0.484.58mm; 9 0.50-0.54mm. VW d 0.80-0.94m.m; ? 

0.88- 1 .O6mm. VWiHW = d 0.38-0.43; 9 0.4 1-0.45. FWNW = d 0.53-0.62; ? 0.5 1-0.57; VDNW = d 

0.19-0.2 1; 9 0.15-0.23. GWGL = o" 0.34-0.39; 9 0.30-0.38. 

Face and vertex with silver-grey tomentum, sometimes mixed with gold. Beard and labial bairs 

white. In northem specimens (Colorado and north) al1 bristles and hain white, sometimes slightIy yellow at 

bases; occipital bristles variable, length to 0.6rnm. most moderately curved anterolaterally, abundant, 20-30 

on each side, numerous hairs intermixed; frontal and orbital setae about as long as scapetpedicel. 

Anteonae (Fig. 384). Brown, some with basal areas paier. Setae white, dark in some specimens fkom the 

extreme south of the range; F1 sometimes with 1-2 weak setae. FI moderatefy long, usuafly widest at about 

midlength, the dorsal margin straight or with a bulge in the basal third, the v e n d  edge gently convex. 

WFl/LFl = a' 0.24-0.3 1 ; 9 0.27-0.33. LF2+3/LFI = cF 0.44-0.57; 9 0.36-0.64. 

Thorax. Prothorax grey, hairs white; postpronotal lobes grey, the lateral angle ferruginous, hairs fine, white 

to brown. Scutum tomentum grey, often with goid highiights and faint brown patches on either side of 

suture. Dorsocentral stripes variable, light to dark brown, ofien bordered with gold, sometimes almost 

absent; acrostichal stripes grey or brown, sometimes fused with dorsocentrals or sometimes obscure. Some 

specimens with faint brown intermediate spots. A few specirnens suffhed with gold across much of 

scutum, especially antenorly. Scutum rather setose, especiaily in males; al1 bristles and hairs white. 

Dorsocentrals variable, but mostly prominent, longest 1 .Omm long, 2-7 anteriors, 2-4 posteriors. 

Acrostichals and nota1 hairs Fine, short, more sparse in femaies. Postaiars 2-5, mixed with f i e r  hairs; 

supra-alars 2-3; presuturals 1-3, usuaI1y 2; posthumerais 0-1, usually 1. Scutellar tomentum grey to grey- 

gold; apical scutellar setac few, 2-4 on each side mixed with fmer oncs. 

Pleural tomenmm grey to gold-grcy, Katatergitc setac 6-8 among finer hairs; katcpistenial sctae 

normal; 3-5 strong setae (longcst 0.7mm) at posterior cdgc of anepisternum and patch of fuic hairs dong 

donal margin. Anepimeron without setae. 



Legs. Base cotour brown or black, pakr on tarsi; tomentum grey or grey-gold, o k n  thin. No coxal peg. In 

northern specimens al1 bairs and bristles white except sornctimes a few dark ones on tarsi. Femora with 

relatively long decumbent bairs and numerous erect ones, especidly on profemur, fine ventrai bristles 

cornmon, the longest as long as or longer tlian thichess of femur. Apical and dorsolaierai b i d e s  strong, 

numerous; profemur in male with 5- 10 donolateral brides; mesofemur with 1-7; metafemur with 5-1 1. 

Bnstles on tibiac and tarsi strong; protibia in male with longest bristle 4 times longer than tibid width. in 

southem specimens paie bristles are ofien golden and the number of dark bristles increases, especially on 

tarsi and tibiae. Finer hairs less abundant, especially in females. 

Wings. Veins yeHow to light brown; membrane white to pale brown in oblique view. DCI = 0.35-0.46; ce11 

M3 open or closed. Halter white to pale yellow; knob without dark spot. 

Abdomen. Tergites with grey tomentum; most specimens with dorsai paired pale brownigold patches of 

tomentum covering basai 0.5 or less, these patches diminishing apicaily. Some specimens Iack brown 

patches. AI1 setae white. Tergite 1 with 6-9 major bristles on each side and many smaller setae; lateral setae 

on tergites fine, rather short (longer on 1-3) and directed posterioriy. Dorsal setulae hairlike, decumbent. 

Sternite tomentum al1 grey; hairs white. 

Male genitalia (Figs. 375-377). Epmdrium and hypmdnum/ gonocoxite brown to black with thin grey- 

gold tomentum; tomentum absent on hypandrium and sometimes at apex of epandrium. Setai bnish white 

to gold in northern specimens, brown to black in southern ones; other setae numerous, prorninent, pale in 

northern specimens, mostly brown in southern ones. Width of epandrium halves in laterai view (Fig. 373) 

about 0.55-0.6 times the length, widest at midlength; apex right-angled ventrally, broadly rounded dorsally. 

Media1 face of epandrium as in Fig. 374. In dorsal view, mcdial margins of epmdrium more or less 

paraIIel-sided with obtuse prominence at about midpoint; basal sclente prominent (Fig. 372). 

Gonostylus (Figs. 379-382). Dorsornedial, lateral and ventrolated teeth well devetoped. 

Hypmdrium/ gonocoxite complex in ventral view (Fig. 38 1 ) with length about 0.65 times the width, the 

rransversc dit  at 0.7 the Icngth. In lateral view (Fig. 382), cxposed length of gonocoxal apodeme about 0.6 

as long as basal width of hypandrium; apodeme with strong sclerotized wcb venually. 

Phallus (Figs. 375-377). Paramcre sheath dorsally 0.45 rimes the length of phallus (excluding 

ejaculatory apodeme). Apex of paramcre sheath broad, the v e n d  lip pronounced; ventrotaterai c h  



present, ventrai h g e  absent. Spcrm sac width in dorsal view 0.4 timcs the lcngth of phallus. Ejaculatory 

apodeme gently curved venhaily in lateral view, moderately spatulatc in ventral view; flattened in cross- 

section with strong dorsal carina Subepandnal sclcrite as in Fig. 383. Brod triangular unscierotizcd area 

in basal 0.3 narrowing to a parallel-sided area about 0.4 the length; spines more or less pdIel-sided, blunt; 

most densely arranged apically and basomedially. 

Female genitatia (Figs. 385-387): Undissected: Al1 setae pale, rather abundant, ercct. Tergite 8 dark 

brownf black with posterior margin paler. Sternite 8 dark brown/black, sometimes dark chestnut basaily; 

lateral lobe setae moderately strong. Hypogynial valves with fine hairs basally. Cerci brown with pale 

setae. Dissected sternite (Fig. 385) with basal width about 0.8 times the length; undivided. Length of 

unsclerotized area between hypogyniai valves 0.35 tirnes sternite length. Hypogynial valves with ventral 

carina. 

Tergite 9 sclentes in Fig. 386; sternite 9 Y-shaped, medially undivided (Fig. 386). Tergite 10 

brownhlack with 6-8 brownhlack acanthophorite spines on each side. Spennathecae (Fig. 387) with more 

or less suaight terminal teservoirs about as wide as reservoir duct; terminal resemoirs with poorly 

developed wart-like protuberances on surface. Basal striated duct without fine scales; junction with basal 

duct with scales; basal duct very large, lumen 6-parted. 

Variation. Southern specimens (Utah, New Mexico, some Colorado) have more gold infused in the 

tomentum of the head, and h e  occipital bristles are stronger, straighter and more golden. Some New 

Mexico specimens have black ocellar bristles. Antennal setae are dark in some specimens From the extreme 

south of the range. On the thorax, southern specirnens are less setose and generally have darker tomenturn; 

the nota1 setulae are mixed dark and light, the larger thoracic bristles largely gold or dark; 1-3 antenor 

dorsocentrals. On the legs, paie bristles are ofien golden and the number of dark brides increases, 

especially on tarsi and tibiae. The f i e r  hairs are Iess abundant, especially in females. In southern 

specimens some females have brown setuiae mixed with the normal pale ones. 

Type Material. 

HOLOTYPE. O (examined) laklled: "[rectangular white label] Halsey/6/ 1/06"; "[rectangular beige, black- 

bordered label] Lasiopogod quadrivinatud TYPE (Joncs)" (UNSM). The holocype of L. oridus Cole & 



Wilcox, herc synonornized with L. q u a d n v i t t a ~ ,  is a male: U.S.A., New Mexico, Jemez Springs Mts., 

vi. 19 17. OSUC. 

PARATYPES. (2 examincd). U.S.A.: Nebraska, Sioux Co., War Bonnet Canyon, 27.v. 190 1, M.A. 

Carricker ( 1 9, UMM); Pine Ridge, bacilanch, mouth of Monroe Canon, 28.v. 1900, L. Bniner (1 O ,  

UNSM). 

Other Material Examined (224 specimens). CANADA: Alberta, Burdette, 5mi N, 3 l.v.1964, S. 

Adisoemarto (6d, UASM); Dinosaur Prov. Park, 9.vi. 1964, S. A d i s o e m o  (6d, 19, UASM); Drumheller, 

18.vi. 1957, Brooks & MacNay ( l d, CNCI); Edmonton, Emily Murphy Park, 18.vi. 1963, S. Adisoemarto 

(3d. 1 9 ,  UASM), 2 1 .vis 1963 (2d, UASM), 2.vii. 1963, S. Adisoemarto ( 1 d, UASM), 3.vii. 1963, S. 

Adisoemarto ( 1 d, UASM), 4.vii. 1963, S. Adisoernarto (2d, UASM); Edmonton, Whitemud, 1 1 .vi. 1963 

( 1 a', UASM); Edmonton, N. Saskatchewan R. vailey, 2O.v. 1998, John H. Acorn (4d, 1 9 ,  BCPM); 

Empress, Red Deer R., 2 1.v. 1964, S. Adisoemarto (6d, 2 9 ,  UASM); Fabyan, campsite, 15.v. 1964, S. 

Adisoemarto, (3d, UASM); 16.v. 1964, S. Adisoemarto, (du, UASM); Grande Prairie, 1 1.vi. 196t, A.R. 

Brooks ( 1 9 ,  CNCI); Lethbridge, 20.v. 1928, G.F. Manson (1 a", CNCI), 30.v. 1929, f .H. Pepper ( 1 cf, 

UASM); 3 1 .v. 1929, J.H. Pepper ( 1 d ,  CNCI), 6.vi. 1929. J.H. Pepper (2d, 1 9 : Ipr in cop, CNCI); 

Lethbridge, Old Man R., 3.vi. 1964, S. Adisoemarto ( 1 d, UASM); Medicine Hat, 8.v. 1926, F.S. Carr (1 a", 

12 in cop, CNCI), 24.v.1933, F.S. Carr(28, CASC), l.vi.1933, F.S. Carr (2d, CASC), 10.vi.1933, F.S. 

C m  ( 1 d, CASC), 14.vi. 1929, J.H. Pepper ( 1 d, 19, in cop, CNCI); Milk River, 49OO8'Nx 1 10°48'W, 

5.vi. 1965, J.R. Vockeroth (1 d,  CNCI); N. Saskatchewan, Amy Base Exp. Stn., 2 1 .v. 1964, S. Adisoemarto 

(1 a", UASM); Onefour, 6.vi. 1955, A.R. Brooks (la', CNCI); Oncfour, 49"06WxI 10°48'W, 7.vi. 1955, J.R. 

Vockeroth (2d, CNCI); Sandy Point, Hwy 41,20.v. 1964, S. Adisoemarto ( 3 8 ,  UASM); Seven Persons, S. 

Adisoemarto (1 d ,  UASM); Taber, Old Man R., 4.vi. 1964, S. Adisoernarto (1 d, 19, UASM); 

TP l/Rng4/W4Mer/Lot 1,24.v. 1982, B.F. & J.L. Carr ( 1  8 ,  BCPM); TP 14/Rng25/W4Mer/Lot 2, 15.v. 1982, 

B.F. & I.L. Carr (lu', BCPM); TP 14/Rng2S/W4MerlLot 1, 15.v.1982, B.F. & J.L. Carr (5d, BCPM); 

TP lSIRngl4Mr4Mer/Lot 1, 2 1.v. 1982, B.F. & J.L. Carr (1 8, BCPM); Writing-on-Stone Prov. Park, 

2.vi. 1964, S. Adisoemarto (5u', UASM), 26.v-6.vi. 1990, D. McCorquoQle (1  O ,  DEBU). British 

Columbia, Attache, 26.vi.1970, RJ, Cannings (Id, SMDV); Fort Nelson, jct. Fort Nelson and Muskwa 

riven, 10V 5266E 652 l4N, 4.viii.1997, H. Nadel (3d, 19, BCPM). Saskatchewan, Elbow, 23.v.1960, 



A-R. Brooks (38, CNCI), 23.vi. 1954, kooks & W a h ,  Id, CNCI), 3.vi.1960, A.R Brooks ( l a ,  CNCI), 

IO-vi. 1960, A.R Brooks (1 a, CNCI); Estuary, 17.vi. 1977, R Hooper (Id, S m ;  Great Sand Hills, 

27.v. 1939, A.R Brooks (Sa, CNCI), 28.v.1939, A.R Brooks ( l a ,  B o ;  Pike Lake, 14.v.1933, A.R 

Brooks (1 d, CNCI); Winter, 12.vi. 1970, R Hooper (2 9 ,  SMM-i). U.S.A: Colorado, Alamosa Co., Blanca, 

8 mi W on US Hwy 160, salt flats, 5.vi.1992, D. Leatherman (1 9, CRNC); El Paso Co., Foster Ranch, 

5700', TlSS/ R65Wf SEC221 NE:1/4, I6.v. 1976, R.J. Lavigne (108, ESUW), 1.v. 1977, F.M. Brown (1 a ,  

ESUW), 15.v. 1977, F.M. Brown (1 d, ESUW), 8.v. 1977, F.M. Brown (2d, ESUW), 2.v. 198 1, F.M. Brown 

( Id ,  ESUW); Foster Ranch, TlSSlR65W/SEC23/N1/2,2.~.1976, F.M. Brown (Id, ESUW), 3.v.1976, 

F.M. Brown ( 1  a, syrphid prey, ESUW), 30.v. 1976, F.M. Brown (1 a', ESUW); Mesa Co., Gateway, 

Dolores River, 3.v. 1992, B. KondratiefT, W. Cranshaw & H. Knuttel(1 Q ,  CSUC); Montrose Co., Jct. Route 

14 1 and Route 90, Dry Creek San Miguel R., 3.v. 1992, B. Kondratieff, W. Cranshaw & H. Knuttel(I0, 

CSUC); Rio Blanco Co., Route 139, MM59,2.vi. 199 1. B. Kondratieff, & J. Welch ( 1  a", I 9 in cop, CSUC); 

Saguache Co., Great Sand Dunes Nat. Mon., Medano Cr., 1 l.vi. 1968, I.E. Slansky (1 a", EMFC); Great 

Sand Dunes Nat. Mon., picnic grounds, 13.v. 1969 (48, EMFC); Great Sand Dunes Nat. Mon., Medano Cr., 

R73W/ T26S/ Sec26, 17.v. 1977, S. Condie ( 1  cf, ESUW), F.M. Brown (5d, ESUW), R73Wl T26S/ Sec3 1, 

9.vi. 1977, F.M. Brown ( 1  cf, ESUW). Montana, C.U. Lot 35 (1 8, OSUC). Nebraska, Sheridan Co., 2mi S 

Lakeside, 9.vi.1967, R.L. & J.A. Westcoa ( 1  a", EMFC). New Mexico, Rio Arriba Co., Abiquiu, 14 mi N, 

12.v.1992, H.E. Evans (2d, 29, CRNC); SandovalCo., Jemez Mts., 2.vi.1914 (lQ.ANSP), 5.ix.1914 (13, 

BCPM); Iemez Springs Mts., "May" (1 d ,  CASC), vi. 19 17 ( 1 9 ,  CASC), vi. 19 17 ( 1 cf, 1 9, OSUC [holotype 

and allotype of L. oridus Cole & Wilcox j. North Dakota, Bismarck, 14.vi. 19 1 8, J.M. Aldrich ( I d, USNM; 

1 cf, EMEC). Utah, Garfield Co., Calf Cr., 54001, 24.v. 198 1, T. Griswold (1 d, EMUS); Gunnison Butte, 

Green River, 5.vii. 1933, H.B. Stafford ( 1  '3, BYUC); Moab, 25.vi. 1938, G.F. Knowlton & F.C. Wannston 

(1 d, EMUS); San Juan Co., Indian Creek, Hwy 2 11, Newspaper Rock St. Pk., 5.vi. 1994, P. Opler, 

Kondratieff & Nelson (3d, 1 O ,  CSUC; 7d, 3 0 ,  C m ) ;  Newspaper Rock campgr., 5.v. 1997, R.W. 

Baumann (2d, 2 '3, BYUC; 1 b, BCPM). Wyoming, no loc., 188 1, Morrison, (3d, USNM); Big Hom Co., 

Jct. Hwy 14 & 32,21.v.1982, RI. Lavigne ( l a ,  i O in cop, ESUW); Glendo, 1 I.v.1960, R.J. Lavigne (4d, 

1 9, ESUW), 13.v. 1960, RI. Lavigne (Sd, 3 9 : 2pr in cop, ? with cf prey, E S W ,  18, EMFC), 24.v.1960, 

RJ. Lavigne (1 9 ,  ESUW), 1 .vi. 196 1, RJ. Lavigne (Sd, 29 : Ipr in cop, ? with 1 d prey, O" prey of 



Cyrtopogon, ESUW), 7.vi. 196 1, RJ. Lavigne (1 a, Diptmi pmy, ESUW), 3.v. 1962, RI. Lavignc (1 d, 1 9 ,  

ESUW), 8.v. 1972, S. Demis (18, 19 in cop, ESUW); Glenrock, D. Johnston Pl. Sm. 7,5.v.1974, RJ. 

Lavigne (1  a ,  ESUW), 20.v. 1974, RI. Lavigne (1 d,  ESUW); Grcybull, Big Hom R, 2.vi. 1965, RJ. 

Lavigne (1 cf, ESUW); Gucrnscy, 3 .v. 1962, R.J. Lavigne ( LU, therevid prey, ESUW), 9.v. 1962, RJ. 

Lavigne (1 dl ESUW), 10.v.1962, R.J. Lavigne (1 cf, 1 ? : ? with d prey, ESIN), 27.vi. 1962, R.J. Lavigne 

(1 8, ESUW), 20.v.1963, L.J. Stevens (1 cf, ESUW), 4.vi.1970, M. Ali (1 O", ESUW); Hot Springs Co., 

Worland, 20.7mi S Rte 789, 18.v.1982, R.J. Lavigne (1 8 ,  ESUW); Lusk, 5.vi. 1967, R.J. Lavigne ( Id ,  

ESUW); Manderson, Big Hom R., 2.vi. 1965, R.J. Lavigne (2d, 19 kt cop, ESUW); Natrona Co., Casper, 

27mi N, 14.v. 1992, R.J. Lavigne ( l d ,  ESUW); Niobrara Co., 30mi S of Newcastle, Cheyenne R., 

26.v. 1982, R.I. Lavigne ( 1 d, 1 9 in cop, ESUW); Park Co., 2.7mi S Powell, 2 1 .v. 1982, R.J. Lavigne ( 1 dl 

19 in cop, ESUW); Pine Bluff, 7.vi. 1967, R.J. Lavigne (18, ESUW); Sage Creek, 15.vi. 1963, L.L. Wu 

( 1 a', 3 9, EMUS); Washakie Co., Worland, 3.v. 1965, R.J. Lavigne (1 a, ESUW), 1 .v. 1974, R.J. Lavigne 

(la', ESUW), 17.v. 1984 (1 a', ESUW), Wheatland, 8.v.1972, S. Dennis ( l d ,  ESUW). 

Type Locatity. U.S.A., Nebraska, Halsey. 

Taxonornic Notes. L. quadrivittatus is one of the most wide-ranghg species in the genus, with a latitudinal 

range of 24". Over much of this range its coloration and setation is rather stable, but significant variation 

occurs in the southern populations. The sparser, shorter, darker setation of specimens from the mountains 

of New Mexico is so striking rhat these flies are hardly recognizable as L. quadrivittatus; the population 

was described as L. andus by Cole and Wilcox (1938). Nevertheless, the genitalia are identical to those of 

other populations of L. quadrîvittatus. Cole and Wilcox ( 1938) noied the swprising variation in the colour 

of al1 the major bristie groups in the four specirnens they used to describe L. arîdus. This mixture of btistle 

coiours is found in most material from New Mexico and Utah and represents a gradation between the dark 

New Mexico specimens (L. aridus) and the pale ones to the north. L. aridus is here synonomized with L. 

quadrivittatus. 

Etymology. quadrivittants = four stripes; refers to the pair of brown dorsocentral and the pair of lighter 

grey/brown acrostichal stripes on the thoracic dorsum. 



Distribution (Fig. 52 1). Nearctic; northeastcrn British Columbia and northern Alberta east to North 

Dakota, south to Utah, New Mexico and Nebraska in Canada, L. quadnvituttlrs is rtstrictcd to the Great 

Plains; south fiom Montana it also ranges west into the intermontane pIatcaus and mountains. 

Pbylogenetic Relationshlps. Member of the tetragrmmus species group; sister species to L. lavignei. 

Natural History. Habitat: sandy places, ofùn near streams or on streambanks in prairie grasslands and dry 

forests. Recorded flight period 1 May4 July; there is little difference in the range of collection dates fiom 

B.C.1 Alberta/ Saskatchewan in the north and Colorado/ Wyoming in the south, although most records in 

Canada are f?om June while most in the U.S. are fiom May. 

4.3.23 Lasiopogon rokuroi Hradsky 

Figs. 388403,522, 

Lasiopogon rokuroi Hradsky, 198 1. Traveaux du Musée d'Histoire Naturelle Gregor Antipa 23: 1 80. 

Diagnosis. A medium-sized to large species with grey thorax and shining black abdomen. Mystax and 

other head bristles dark. Antennae brown, F2+3/F1 = 0.48-0.65. Thoracic tomentum dorsally and latenlly 

greyigold-grey with brown dorsocentral saipes, grey acrostichal stripes and usually a faint goldhrown 

media1 suipe. Main thoracic and leg bristles dark; anterior dorsocentral bristles 3-5. Abdominal tergites 

basally with very thin brown tomentum; apical bands gold-grey, very nanow, covering only the 

intersegmental membrane dorsally, widening dorsolatedly, fonning triangular lateral areas of tomentum. 

Bristles on tergite 1 black. Epandriurn dark chestnut/black, the width about 0.4 times the length in lateral 

view, the apex rounded and somewtiat flanged. In dorsal view strongly concave medially. Female with 

shining black tergites much as in male, the grey apical bands wider, to about 0.2 the tergite length. Tergite 

8 dark chestnuthlack with brown hairs; sternite 8 with variable amounts of brown, the valves black, their 

medial lobes ferruginous with pale brown/gold hairs. 

Description. Body length d 9.1 - 1 1.5mrn; Q 10.5- l2.4mm. 

Head. HW d 1.90-2.04mm; 9 2.02-2.56mm. FW d 0.36-0.40mm; ? 0.46-0.54m. V W  d 0.93-1.23mm; 9 

1.08-1 .Zmm. VW/HW = d 0.53-0.63; O 0.49-0.54. FWNW = d 0.33-0.39; Q 0.40-0.43. VDNW = a 

0.10-0.13; O 0.14-0.17. GWGL = a 0.29-0.32; 9 0.29-0.33. 



Face gold-grey, vertex brown-grcy, occiput grcy, with gold or brown dorsaily. Bcard and labial 

bairs white (goldlfemginous in Kyoto specimen), mystax bristles brownlblack; al1 other setae brown/bIack 

Occipital bristles ratber fme (to 0.6mm), abundant, those behind the dorsomedial angle of the cyc strong1y 

curved anterolateraily; lateral and ventral ones shorter, straighter. Frontal and orbital setae strong, 

abundant, long (to 0.5mm); occllar bristies fine, hardly distinguished tiom orbitals. 

Aatennae (Fig. 400). Brown, sometimes with various parts (for example, apex of pedicel, base of F 1, or 

parts of Fî+3) dark ferruginous. Setae brown; some specimens with setae on F l .  FI long, narrow, more or 

less parallel-sided; WF l/LFI = d 0.2 1-0.25; O 0.2 1-0.23. LF2+3/LFl = d 0.55-0.65; O 0.8-0.54. 

Thorax. Prothorax grey, brown-grey on antepronotum, with white hairs ventrally, brown dorsally; 

postponotal lobes brown-grey, the lateral angle yellow/femginous, hairs brown. Scutum tomentum gold- 

grey, dors oc en^ stripes medium brown, bordered with gold and extending to scutellum. No intermediate 

spots; ventrolateral areas strongly brown. Acrostichal stripes grey, sometimes obscure, the mediai area 

usually faintly brown or gold. Ail strong bristles black, finer setae brown. 3-5 moderately strong anterior 

dorsocentnl setae (to 0.7mm) mixed with slightly finer ones; 5-6 posteriors. Nota1 setae abundant, 

especially prominent in posthumeral areas, rather long (to 0.3mm), about as long as shorter dorsocentrals. 

PostaIars 2-4 among shoner setae; supra-alars 2-4 with shorter setae; presutunls 3, 1-4 posthumerals, 

usually weak. Scutellar romennirn grey, sometimnes strongly gold dorsally; apical scutellar bristles dark, 4- 

6 strong ones on each side mixed with shorter, weaker dark bristles and hairs. 

Pleural tomentum grey to goldlbrown-grey, darkest on anepisternum. Katatergite setae 

brown/black, 8- 10 among finer whitehown hairs; katepistemal setae whitehrown, sparse, often long. 

Anepisternal setae 6-20, dark (to 0.6mm), mixed with weaker ones; a large patch of erect brown setae on 

dorsal shelf. Anepimeron with whitehrown setae. 

Legs. Base colour dark brownblack; tomentum of coxae grey with some gold highlights; tomennim on rest 

of legs grey. No coxal peg. Main bristles dark bmwnlblack. Femora dorsally with shon hairs white basally, 

brown/biack apically, the dark haûs prcdominanting in males (specimen fiom Kyoto with almost al1 leg 

hairs brown) and the white much more extensive in femaies. Longer erect whitdgold and dark hairs 

abundant ventrally and lateraily, especidly on pmfemw, the colour pattern is sirnilar to that of the shoner 

hairs. B r o h i a c k  dorsolatcral bristics on fcmora arc numemus, long, and fine and are aimost 



indistinguishable fiom the surrounding hairs on the profemur, these bristles arc mostly stoutcr ou other 

legs, about 5- 15 on mesofemur, 10-20 on metafemur. In males the longest ventral setae arc white or brom 

and longer than the widih of the fcmur. Tibiac and tarsi have da& SbOng bristlcs typically arranged; hairs 

pale brown to black, especially abundant on tibiae. Protibia with longest bristles about 5 timcs longer than 

tibia1 width. 

Wings. Veins mediddark  brown; membrane brown in oblique view. M31= 0.34-0.40; ceIl M3 open, 

Halter yellow; knob without a dark spot. 

Abdomen. Male. Tergite basal colour shining dark brownlblack, with only very thin brown tomentum, 

most of it basally, and most of it almost invisible. Very narrow bands of thin grey tomentum hardly cover 

more than the intersegmental membrane of each tergite apicdly; segment 1 is very thinly covered except 

middorsally. Apical bands gradually widen dorsolaterally, expanding to cover vennolateral areas, these 

gold-grey areas thus triangdar, especially apically. About 4-7 black bristles on each side of tergite 1. 

Lateral setae on tergites 14 white, on 5-7 brown. In a specimen fiom Kyoto, ail abdominal hairs are brown. 

Dorsal setulae dense, brown on al1 segments. Sternite tomentum grey, hairs white on 1-7, brown on 8. 

Female. Unusually for a female Lasiupogon, tomentum is scarce, much as in male, except gold-grey apical 

bands slightly wider (0-0.2 the length of the tergite dorsally); the very thin brown tomentum sometimes 

more noticeable. Gold-grey ventrolareral tomentum browner basally. Erect h r s  latedly on 1-4 white. but 

becoming brown dorsolaterally; those on 5-7 short and brown. Dorsal setulae dark. Sternites grey: hair 

white, brown on 7. 

Male genitalia (Figs. 388-399). Epandrium and hypandriud gonocoxite cornplex dark chestnut to black 

(Iightest on hypandrium) and covmd with gold-grey mmcntum although ofien hypandrium is almost bare. 

Setal brush and other setae dark brownhlack. Width of epandnum halves in lateral view (Fig. 389) about 

0.4 times the length, sIightly convex dorsally, the dorsal and ventral rnargins more or less parallel. Apex 

roundcd, and slightly flanged. the ventral margin of the epandnum indented ai about 0.6 its length. Media1 

face of epandriurn as in Fig. 390. In donal view, medial rnargins of epandriurn saongly concave; basal 

sclerite obscure (Fig. 388). 

Gonostylw (Figs. 395-398). Medial flange expacdcd laterally into a curved, acute apical lobe and 

a narrow dorsornedial lobe; dorsal flangc absent; laterai and ventroIatcral teeth present. Hypandriuml 



gonocoxite complex in ventral view (Fig. 397) with length about 0.6 timcs the width, the transverse slit at 

0.65 the length. In lateral view (Fig. 398), expostd length of gonocoxal apodeme about 0.8 timcs basal 

width of hypandrium; apodeme witb sclerotized web vcntrally. 

Phallus (Figs. 39 1-393). Paramerc sheath angled strongly ventraily, its dorsal margin 0.4 times 

the leagth of phallus (excluding ejaculatory apodeme). Apex of paramere sheath broad, the ventrolated 

carina short; ventral flange absent; dorsal carina strongly arched dorsaily. Spenn sac width in dorsal view 

0.45 times the length of phallus. Ejaculatory apodeme long, straight in lateral view, spatulate in v e n d  

view; flattened ventrally in cross-section, dorsal carina shailow. Subepandnal sclerite as in Fig. 399. 

Sclerite broader than long, the linear unsclerotized area in basal 0.8; spines bluntly acute and densely 

arranged over whole sclerite; microsetae present only on medial area. 

Female genitalia (Figs. 40 1-403). Undissected: Hairs abundant, erect, long and light to medium brown. 

Tergite 8 dark chestnuüblack, often nat~owly ferruginous apically. Sternite 8 chestnut basdly; hypogynial 

valves parallel, narrow, the knifelike blade oriented with the edges oriented dorsoventrally; valves black, 

the medial lobes fenuginous with gold/pde brown hair. Laterai lobe setae weak. Cerci biack/brown with 

hairs whiteilight brown. Dissected sternite (Fig. 40 1)  broad, basal width about 0.9 times the length; 

undivided. ScleRte of hypogynial valve includes the laterai part of the medial lobe and a v e n d  carina is 

present on the midline of lateral (valve) part. Medid lobes broad, sIightly thicker and longer than lateral 

valve. Length of unsclerotized area between media1 lobes 0.4 times stemite length. 

Tergite 9 sclerites as in Fig. 402; steniite 9 V-shaped, the media1 area largcly sclerotized but with 

a narrow medial slit almost dividing the sclente (Fig. 402). Basal lobes of stemite 10 small. Tergite 10 

black/brown, usually with 6-7 black acanthophorite spines on each side. Spermathecae (Fig. 403) with 

hooked terminal reservoirs about as thick as reservoir duct; terminal reservoirs with wart-like protuberances 

on surface. Both smated ducts with fine scales; junction with basal duct scaled, not golden; valve not 

golden; basal duct short and narrow. 

Type Material. 

HOLOTYPE. O" (examincd but did not copy exact label format) labclled: Japan, (kaho-Gumma, 30.iv.1964, 

Rokuro Kano. MHRC. ALLOTYPE $ (examincd) labclled: sarne data as holotype. 

PARATYPES. (4 examined). Same data as holotype (2d, 2 9 ,  M m ) .  



Other Material Eramined. (7 specimens) Japrn: Honshu, Kyoto, 1O.v. 1953 (1 d: EMFC). Kyusbu, 

Kagoshima, 16.iv. 1910, J.C. Thompson (1 a, BCPM), üi. 19 12, J.C. Thompson (1 O ,  CASC); Kagoshima, 

Iso, 23.iii. 1954, A. Nagaiorni (28,2 9 ,  KUIC). 

Type Locality. Sapan, Honshu, Ikaho-Gumma. 

Etymology. Named for the colkctor of the type series, Rokuro Kano (Hradsky 198 1 j. 

Distribution (Fig. 522). Palaearctic; Japan: Honshu, Kyushu. 

Phylogenetic Relationsbips. Member of the akaishii group; sister to the species pair L. akaishii and L. 

hasanicus. 

Natural History. Habitat: No concrete information, but prubably strearnsides in forests. The gened  area 

of the type locality is between 1000 and 1500m, aithough the other coflection sites (vaguely defined) 

apparently are at lower elevations. Collections range h m  30 April to 23 August; the earliest date is from 

the most northerly site. 

43.24 Lasiupogon schizopygus sp. nov. 

Figs. 404-4 19, 523. 

Lasiopogon carolinensis Cole & Wilcox, 1938. EntomoIogica Americana 43: 34-36. (Part). 

Diagnosis. A small to medium-sized grey/ grey-brown species with dark brown legs. Mystax and other 

head bristles dark. Antennae brown, F2+3 long (F2+3/Fl = 0.7 1-93). Thoracic colour variable, fkom grey 

and hardly marked to brown and gold, but the dark, shining abdomen is distinctive in the male. Thoracic 

tomentum dorsally and IateralIy greyl gold-grey (sometimes richer browdgold dorsally) with brown 

dorsocentral stripes, grey acrostichal stripes and often a faint mediat stripe. Main thoracic and leg bristles 

dark, except for pale katatergites; anterior dorsocentrai bristles 3-5, weak Abdominal tergites basalIy with 

only thin brown tomentum; apical bands grey, very narrow, covering O. I to 0.2 the length of the segments. 

BristIes on tergite 1 pale. Epandnum width about 0.5-0.6 times the length lateral view; apex rounded. In 

dorsal view weakly concave medially. Femaic with blackhrown termindia and light brown hairs. 

Description. Body length d 8.3-10.6mm; 9 8.5-1 1.5mm. 



Head. HW d 1.94-2.04mm; 9 1.80-2.22mm. FW d 0.34-0.38mm; O 0.34-0.44mm. VW d 0.86-0.96mm; 9 

0.90- 1 .O8mm. FWNW = a 0.39-0.47; 9 0.39-0.44. VDNW = d 0.1 14.14; O 0.10-0.12, GH/GL = a 0.23- 

0.30; 0 0.29-0.32. 

Face grey or gold-grey, vertex brown-grey, occiput grey, ofien with brown highlights dorsally. 

Beard and labial hairs white, mystax bristles brownhlack, flequently with a few pale sctae ventrally; al1 

other setae brown/black. Occipical bristles rather fine, abundant, those behind the dorsornedial angle of the 

eye strongly curved anterolaterally; lateral and ventral ones shorter, straighter. Frontal and orbital setae 

abundant, long; ocellar bristles fine, hardly distinguished fiom orbitais. 

Antennae: Brown, sornetimes with various parts (for example, base of FI or F2+3) dark ferruginous. Setae 

brown, sometimes a few white on scape; some specimens with setae on F 1. F 1 short, widest at about 

midlength, ventral margin convex. WFl!LFl = d 0.34-0.37; ? 0.25-0.42. LF2+3/LFl = d 0.75-0.93; Q 

0.7 1-0.76. 

Thorax. Prothorax gey/ gold-grey, often brown on antepronoturn, with white hairs; postponotal lobes 

grey/ gold-grey, the lateral angle ferruginous, hairs white to light brown. Scumm tomentum variable. Some 

specimens with rather clear grey tomentum and dorsocentral svipes fi-i.int brown, the paramedial stripes 

grey and obscure. Others grey with gold highlights, the dorsocentral stripes light brown, the acrostichals 

dark grey with a faint gold-brown medid siripe. At the other extreme, the tomentum base is brown-grey to 

light brown, the dorsocentral stripes brown, oflen bordered with gold, the acrostichal stripes grey, faint to 

strong, with the medial area and intermediate spots and lateral areas gold-brown. Al1 strong bristles black. 

finer setae brown. Antenor dorsocentrals 3-5, rather weak (Iongest to 0.6mm). mked with even finer setae; 

3-4 posteriors. Nota1 setae rather abundant over presutural area, as long as shorter dorsocentrals. Postalars 

2-3, with shorter setae; supra-alars 1-2; presuturaîs 2-3, 1-2 weak posthurnerals. ScutelIar tomentum grey 

with gold highlights; apical scutellar brisdes dark, 2-4 strong ones on each side mixed with shorter, weaker 

dark brides and hairs. 

Pleural tomentum ranges From grey to gold. Katatcrgite setae white/yellow, 8-1 0 among €mer 

white hain; katepistemai setae sparse, oflen long. Anepistemal setae 4-8 dark (to 0.6mm): a few othcr pale, 

weaker ones ventdly; a patch of short erect brown setae on dorsal shelf. Anepimemn with a few white 

setae. 



Legs. Base colour dark browa/black Tomentum of coxac grey with some gold highlights; tomentum on 

rest of legs grey. No coxal peg. Main bristies dark browniblack, finer sctae pndominantly white. Femora 

dorsally with white decumbent hairs, ofien aomt dark apically. Longer erect pale hairs abundant ventrally 

and laterdly, especially on profemur; in males longest white ventral setae longer than thickness of femur. 

Profemur with 1-5 strong dorsolaterai dark bristles; mesofemur with 3-5; rnetafemur with 1 - 13. Tibiae and 

tarsi with dark, strong bristles typically arrangeci, hairs on tibiae mostly white or paie brown; tard hairs al1 

white in somc specimens (especially females), but usually dark Protibia with longest bnstles about 3.5-4.0 

times longer than tibia1 width. 

Wings. Veins yellow-brown to medium brown, often darkest at costa and adjacent veins; membrane 

usually pale brown in oblique view. DCI = d 0.35-0.46; ce11 M3 open, sometimes only narrowly so. Halter 

yellow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brownl bIack. Tomentum on tergite bases thin brownl gold- 

brown, usually extensivety lacking so that dark cuticle shines through. Bands of grey tomentum cover O. 1 

to 0.2 the length of each tergite apicaliy (hardly covering more than intersegmental membrane); segment 1 

is thinly covered except middorsally. Ventrolateral areas are narrowly covered with thin grey-brown 

tomentum. About 4-6 strong bristles on each side of tergite 1 white/ yellow. Lateral setae on tergites 1-3 

white, sparse, erect, rather short, those on 4 very shon and m~xed with dark ones; setae on 5-7 dark. Dorsal 

setulae appressed, short and dark. Sternite tornenhim gold-grey, hairs white. 

Female. Tomentum covers tergites cornpletcly, but the gold-grey and brown pattern is vague. 

Brown/ grey-brown area genefally in basal half or restricted to faint basolateral patches, the grey or gold- 

grey apical areas ofien extending dorsally to the tergite base. Extensive grey ventrolaterally. Erect white 

haiis on 1-3 reiatively short, 4 with very short lateral setulae mixed white and brown or al1 brown, brown 

on 5-7. Dorsal setulae on tergites 4-7 very short and dark, erect on apex of 5 and on 6-7. 

Male genitalia (Figs. 404-4 15). Epandriurn and hypancîriuml gonocoxite complex dark chestnut and 

covered with grey tomentum except on hypandrium in some specirnens. Seial b m h  black; other setae 

brown/dark brown, numerous, prominent. Width of epandnum halvcs in lateral view (Fig. 405) about 0.5- 

0.6 times the length, widest at about midlength; ventral margin straight, dorsal margin gently convex, apex 



rounded. Medial facc of epandrium as in Fig. 406. In dorsal vitw, medial margins of cpandrium only 

weakiy concave; basai sclerite small (Fig. 404). 

Gonostylw (Figs. 4 1 1-4 14). Dorsornedial tooth absent; lateral (00th small, ventrolateral tooth 

strong. Hypandriuml gonocoxite complex iu ventrai view (Fig. 4 13) with lcngth about 0.65 times the width, 

the transverse slit at 0.8 the length. in lateral view (Fig. 4 14). exposed length of gonocoxal apodeme about 

0.7 as long as basal width of hypandnum; apodeme with smng sclerotized web ventraily. 

Phallus (Figs. 407-409). Paramere sheath dorsally 0.55 times the length of phallus (excluding 

ejaculatory apodeme). Apex of paramere sheath with ventrolateral carina and v e n d  flange. Sperm sac 

width in dorsal view 0.35 tirnes the length of phallus. Ejaculatory apodeme rather straight in laterai view, 

weakiy spatulate in ventral view; flattened in cross-section with smng dorsal carina. Subepandriat sclerite 

as in Fig. 4 15. Narrow triangular unsclero tized area in basal 0.85; spines blunt, sparse in central parts of 

sclerite halves. 

Fernale genitalia (Figs. 4 t 7-4 19). Undissected: Tergite 8 dark brown/ black, often narrowly brown 

apically: hairs light to medium brown, emt.  Stemite 8 chesmut to dark b r o w l a c k :  lateral lobe setae 

rnoderately strong to strong. Hypogynial valves with shon bristles on ventrai surface. Cerci black with pale 

setae. Dissected stemite 8 (Fig. 4 17) elongate, basal width about 0.6 times the length; strongly divided 

along midline. Length of unsclerotized area between hypogynial valves 0.3 times sternite length. 

Tergite 9 sclentes as in Fig. 4 1 8; stemite 9 V-shaped, medidly undivided, with strong dorsal 

carina (Fig. 4 18). Tergite 10 brown/bIack, usually with 6 black acanthophonte spines on each side. 

Spennathecae (Fig. 4 19) with terminal reservoirs curled in a complete loop and about as wide as reservoir 

duct; terminal reservoirs without wart-Iike protuberances on surface. Basai striated duct with fine scales; 

junction wilh basal duct sclerotizcd, golden, scaled; valve sclerotized, golden; saiated basal section of 

reservoir tube with fine scales; basai duct short. 

Variation. Specimens Crom the southem parts of the range tend to be browner on the dorsum of the scuturn 

and on the head. In males the grey apical bands on the abdominal tergites are mostly narrow (0.2-0.25 of 

the segment Iength) with little tendeacy to expand anteriorly along the midline; grey tomenmm 

ventrolatedly is reduccd. In fcmales the grey bands dorsolatedy are 0.3-0.5 the icngth of the segment 

and expand anteriorly along the midline. 



Type Matcrial 

HOLOTYPE. cf labelled: "[reclaiigular white label] Panthersville, Ga1 3 - 2 5 4 9  P.W. Fanig". My H o l o w  

label "HOLOTYPU Lasiopogori dl  schiropygw Canningd des. R.A. CaMings 1999 [red, black-bordercd 

label]" has been attached to this spzcimen. Dissected genitalia in plastic via1 widemeath all. U S M .  

PARATYPES (12 1 designated). U.S.A.: Georgia, Atlanta, 1 1.h. 1940, P.W. Fattig (1 d, 1 O, UGCA; 1 d ,  

USNM), 14.iv. 1940, P. W. Fattig (2 8 ,  LGBC; 1 d ,  1 9, UGCA; 1 d, 1 9, USNM), 4.v. 194 1, P. W. Fattig ( O ,  

LGBC), 13.i~. 1947, P.W. Fattig (1 O ,  UGCA; 1 d,  USNM), 27.iv. 194 1, P.W. Fattig ( 1 d, UGCA; 1 d, 1 9, 

USNM), 25.i~. 1948 (2d, LGBC); Bogart,, 1 20.v. 1972, A. Lavallee (68,59, UGCA; 2d, 29, LGBC); 

Clarke Co., 27.iv. 1939, G. Marsh ( 1 d, UGCA), 14.i~. 1946, H.O. Lund (1 d, UGCA); Clarke Co., Athens, 

20.v. 1969, S. Howie ( 1 9, LGBC), 10.v. 1972, H. GoIdberg (1 a', UGCA), 2 1 .v. 1974, A. Lavallee ( 1 d ,  

LGBC; 1 9, UGCA); Oglethorpe Co., Echols Mill, 9.vi. 1968, J.L. Zenler ( 1  d, UGCA); Panthersville, 

25.iii. 1945, P.W. Fattig ( 1  d ,  DELC; 3a*, UGCA; 1 9, USNM), 28.iii. 1945, P.W. Fattig ( 1  9 ,  UGCA; 1 a', 

USNM); Rabun Co., Pine Mm., 14001, 14.v.1957, H.C. Huckett (29, CNCI); Whitehall, 1 I . i~ .  1965, W.B. 

Sikora (2d, UGCA). Mississippi, Oxford, 1O.vi. 1948, F.M. Hull ( 13d, 49,  CNCI). North Carolina, 

Buncombe Co., Black Mtn., 12.v.1980, L.L. Pechuman (4d, 13, CüiC); Highlands, 3-5000'. iv. 1936, R.C. 

Shannon, (2d, USNM); Highlands, 2800'. 13.vi.1942, C.P. Alexander (1 cf, UGCA), Highlands, 38001, 

9.v. 1957, W.R.M. Mason ( 2 9 ,  CNCI), 1O.v. 1957, H.C. Huckett (1 O", CNCI); Raleigh, late iv. 1908, F. 

Sherman ( 1 9 L. carohensis allotype, OSUC), late iv. 1920, M.R. Smith (1 cf,  EDNC), mid iv. l93 1, F. 

Sherman ( 1 a' [paratype L. carofinenris], OSUC), early v. 192 1, T.B.M. (1 d ,  EDNC), 15.iv. 1930, C.S. 

Brimley (4d, 1 9 ,  EDNC), 1 7.iv. 193 1, C.S. Brimley ( 1 d, EDNC), 28.iv. 193 1, C.S. Brimley (3 cf, 1 O ,  

EDNC), 5.iv. 1932, C.S. Brimley ( 1 8 ,  EDNC), 17.v. 1932, C.S. Brirnley ( 1 9 lparatype L. carolinemis], 

CASC), 20.iv.1932, C.S. Brimley(ld, EDNC), 21.iv.1932, C.S. B d e y ( l 9 ,  EDNC), 17.v.1932, C.S. 

Brimley ( 1 9, CASC), 9.v. 1933, C.S. Brimley (1 d ,  EDNC), 1 .v. 1934, C.S. Brindey (1 d,  EDNC), 

24.iv. 1935, C.S. Brimley (3d, EDNC), 16.iv. 1936, C.S. Brimley (7d, 1 9, EDNC), 3.iv. 1939, C.S. Brixniey 

(1 d, EDNC); Wake Co., 2mi NW Raleigh, Crabtree Cr., 26 . i~ .  1964, G.A. Matuza (1 a, ESUW). South 

Carolina, Clemson, 27,iv. 1940, D. Dunavan (1 d, CUCC), 20.iv. 1948, D. Dunavan (2d, CUCC), 9.iv. 1949, 

C.S. Creighton ( 1 9, CUCC); Clcmson Collegc, 3.v. 1939, D. Dunavan (1 9 ,  CUCC); Columbus, 4.iv. 1946, 



O.L. Cartwright ( 1 d,  CUCC); Gramling, 4.iv. 1939, O.L. Cartwright ( 1 d, CUCC); Salem Co., Little Riva, 

2 1 .iv. 1929, O.L. Cartwright (1 9, CASC; 1 9 ,  USNM). 

Type Locaiity. U.S.A., Georgia, Panthersvillc. 

Taxonomie Notes. L. schizupygus replaces the name L. carofinenris Cole and Wilcox. The type stries of L. 

carofinensis contains specixnens of both L. opoculus Laew and the specics Cole and Wilcox ( 1938) were 

describing. Tiie holotype of L. carofinensis is a specimen of L. opacufw; L. carolinemis is thus a junior 

subjective synonyrn of L. oprrculur and a new name must be used. 

Ety mology. From the Greek schizo = split and pygus = tail, rump; A re ference to the strongly divided 

stemite 8 in the female of the species. 

Distribution (Fig. 523). Nearctic; North Carolina south to Georgia and Mississippi. 

Phylogenetic Relationships. A member of the opaculus species group. 

Natural History. A spring species in the Appalachian Mountains and Piedmont Plateau of the southeasteni 

States. Common in riparian areas. Dates of capture range kom 25 March to 13 June. 

43.25 Lasiopogon shermani Cole & Wilcox 

Figs. 420435,524, 

Lasiopogon shermani Cole & Wilcox, 1938. Entomologica Americana 43: 67-70. 

Diagnosis. A medium-sized grey or grey-brown species with 

mystax and head bristles brown. h t e m a e  brown, with FI basally yellow and F2+3 long (F2+3/FI = 0.60- 

1 J O ) .  Thoracic tomentum dorsally and Iaterally gold-grey (sornetimes richer gold-brown dorsally) with 

gold-brown dorsocentral and acrostichal sîripes. Thoracic and leg bristles dark; anterior dorsocentral 

bristles 4-5, prominent. Trochanters, bases of fcmora, tibiae and tarsi fenuginous. Abdomina1 tergites 

basally with brown tomentum, apical bands gold-grey, covering one-third to one-half the length of the 

segments. Lateral hairs white, long. Epandrium fenuginous, the width 0.35-0.5 times the length in lateral 

view, apex rounded, geatly downmed,  ventral corner angled. In dorsal view oniy moderately concave 

medially. GonostyIus with mediai flange low, the hcight about 0.4 timcs the dorsoventral width; lateral 

tooth proniinent. Female with dark hypogynial valves contrasting with brown or fmginous base of 

stcrnite 8. Spermathecac with terminal nservoirs sûaitowly hookcd, warty protuberances basally. 



Description. Body lcngth cP 8.50-f O.îSmm; ? 8.20-1 1.0mm. 

Head. HW d 1.84-2.10mm; ? 2.00-2.20mm. FW d 0.40-0.44mm; 9 0.44-0.50rnm. V W  d 0.85-0.93mm; 9 

0.84-0.99mm. VWMW = cF 0.446.46; 9 0.42-0.45. FWNW = d 0.47; 9 0.5 1-0.52. VDNW = d 0.16- 

0.17; 9 0.19-0.20. GH/GL= cf 0.36-0.42; 9 0.36-0+4 1. 

Face silver-grey with gold highlights, vertex gold-grcy; occiput grey, gold-brown dorsaily. Beard 

and labial hairs white, rnystax brides brown with a fcw white set* ventrally; al1 other setae brown. 

Occipital bristles only moderately strong, the longest about 6-8 dorsomedially on each side, strongly curved 

anteriorly; lateral and ventral ones shorter, straighter. Frontal and orbital setae sparse, most as long as, or 

considerably longer than, scapeepedicel. 

htennae (Fig. 432). Brown, FI yellow basally; hairs brown, a few on scape white. Some specimens have 

setae on FI. F1 with dorsal margin straight, ventral one convex. WFl/LFl = d 0.33-0.36; O 0.33-0.36. 

LF2+3/LF 1 = 8 0.65- 1.00; 9 0.60-0.65. 

Thorax. Prothorax silver-grey with white hairs; postponotal lobes grey to gold-grey, the lateral angle 

ferruginous, hairs white. Scutum tomentum in some specimens grey with extensive, gold-brown highlights, 

especially laterally and between the dorsocentral stripes; dorsocentral and acrostichal stripes and 

intexmediate spots light gold-brown. In other specimens gold-brown tomentum obscures much of the grey 

and the stripes are darker brown. AI1 nota1 setae brown or black. Dorsocentrals prominent; 4-5 presuturals 

(longest to 1 .Omm) and 3-4 postsuturais rnixed with shorter, fmer setae. No definite acrostichals, but in 

some specimens acrostichal stnpes bear irregular rows of short setae similar to the shorter dorsocenuals 

and the scattered notai setae. Postalars 2-3, strong, with shorter hairs; supra-alm 1-2; presuturais 2-3, 

posttiumerals 1. ScuteIlar tomentum grey with extensive gold highlights in some specimens; apical scutellar 

bristtes dark, 2-5 strong ones on each side miued with shorter, weaker dark bristles and hairs. 

Pleural tomentum grey with extensive gold highlights in some specimens. Katatergite setae 5-8 

among fmer white hairs, most brown, a few of the smaller ones pale; katepistenial setae sparse, long. 

Anepis ted  setae 5-7, a few moderately strong, to 0.6mm; a patch of shon erect hairs on dorsal shcff. 

Anepimeron without setae. 

Legs. Base colour oftrochanters, tibiac, tarsi, bases and apices of femon and parts of coxae Iight 

ferruginous; most of femora da& bmwn. Trochanter with dark spot apicoventrally. Tomentum of coxae 



silver with some gold highlights; tomentum on femora ratber heavy, gold-grcy, mort sparsc on tliiac and 

tarsi. NO coxal peg. Most bristles brown or black, a few fine dom1 ones on femora pale, finer hairs white to 

brown. Femora dorsally with rather Iong white decumbent and somewhat erect kirs, some brown ones 

apically; long pale hairs venrrally and laterally abundant; longcst white ventral setae longer than tbickness 

of femur. Profemur with 5-8 dorsolatcral dark bristles; mesofemur with 2-6; metdemur with 8-12; thcsc 

bristles ofien rather fine, augmented by fuie white setae. Tibiae and tarsi setose, dark, strong bnstIes 

typically arranged, hairs abundant, most brown, some pale. Protibia wirh longest bnstie about 3.0-3.5 times 

longer than tibia1 width. 

Wings. Veins light to medium brown; membrane pale brown in oblique view. DCI = 0.35-0.43; ce11 M3 

open, sometimes only narrowly. Halter yellow; laiob without dark spot. 

Abdomen. Male. Tergite basal colour brown, fermginous apically on segments. Tomentum on tergite bases 

brown with much gold in lateral and anterior views. Bands of grey tomentum cuver one-third to half of 

each tergite apically (segment 1 is almost al1 covered); at the base the brown tomentum extends almost to 

the ventrolateral corners. About 6-8 strong bristles on each side of tergite 1 white, brown or black; usuaily 

at least rhree dark Laterai setae on tergites 1-3 white, abundant, Iong and erect, those on posterior segments 

one-third to one-half as long; in some specimens some lateral hairs on posterior segments are dark. Dorsal 

hairs rather long, decumbent, mixed white and brown. Sternite tomentum gold-grey, hairs white. 

Female. As in male except in some specirnens apical grey bands extend in a triangle antenorly on 

midline. Lateral setae on tergites 4-7 very short, mostly dark laterally and white along ventral margin; 

dorsal setulae mixed white and brown, mostly brown. 

 male genitalia (Figs. 420-43 1). Epandriwn and hypandriurnl gonocoxite cornplex ferruginous with grey 

tomentum on epandrium, gonocoxites, and usually on hypandrium. Setal bmsh dark brown; other setae 

dark brown, numerous, prominent, especially dorsally on epandrium, Width of epandriurn halves in lateral 

view (Fig. 422) 0.35-0.5 tirnes the length, masgins more or less parallel, usually gently archcd; apex 

rounded, slightly downturned, ventral corner aagulate. Medial face of epandrium as in Fig. 42 1. In dorsal 

view, medial rnargins of epandrium moderately concave; basal sclente suong (Fig. 420). 

Gonostylus (Figs. 427430). Medial flange low, the height about 0.4 times the domventral width; 

dorsornedial tooth absent, dorsolatcral tooth large; lateral tooth promincnt, Hypandnuml gonocoxite 



complex in ventral view (Fig. 429) with length about 0.65 times the width, the transverse dit  at 0.75 the 

length. In laterd view (Fig. 430). cxposed length of goncoxal apodeme short, about 0.4 aaics the basal 

width of hypandrium; apodeme with small sderotized wcb ventrally. 

Phallus (Figs. 423-425). Paramerc sheath dorsaily 0.4 times the Iength of phallus (excluding 

ejaculatory apodeme). Ventral process long and narrow, cxtending almost to the base of the sperm sac. 

Apex of paramere sheaih with ventrolated carina and srnail ventral flange. Spenn sac width in dorsal view 

0.35 times the length of phallus. Ejaculatory apodeme with ventral margin slightly convex in lateral view, 

weakly spatulate in ventral view; oval in cross-section with strong dorsal carina. Subepandrial sclerite as in 

Fig. 43 1. Sclerite elongate, mangular unsclerotized area in basal 0.5, a narrow unsclerotized portion in 

central 0.25; spines bluntly acute. 

Female genitalia (Figs. 433435): Undissected: Hain pale, erect, abundant; tergite 8 brown to black, ofien 

paler ventraily and apicaily. Stemite 8 brown to ferruginous with darker hypogynial valves, the valves with 

hairs ventrally. Lateral lobe setae moderately strong. Cerci yellow-brown with pale setae. Dissected sternite 

(Fig. 433) with basal width about 0.7 times the length, finely divided along midline. Length of 

unsclerotized area between hypogynial valves 0.4 times sternite length. 

Tergite 9 sclerites as in Fig. 434; sternite 9 V-shaped, medially undivided and with weak donal 

carina (Fig. 434). Tergite 10 browniblack, usually with 7 black acanthophorite spines on each side. 

Spermathecae (Fig. 435) with shalIowly hooked terminal reservoirs about as wide as reservoir duct; 

terminal reservoirs with wart-like protuberances basally. Basal suiated duct without fine scales; junction 

with basal duct without scdes; basal duct short, narrow. 

Type Material. 

HOLOTYPE. a" (examined; allotype below on same pin) labelled: "[rectangular white Iabei] Long Creek 

SC/ 26 Mch. L932"; "[rectangular white label] O.L. Cartwright1 Collecter"; "[rectangular red label] 

HOLOTYPU Lasiopogod shermanil Cole & Wilcon"; "[rectangular red label] ALLOfYPU iasiopogod 

shermad Cole & Wilcox"; "[rcctangular rcd label] Typel No. 50760/ U.S.N.M."; "[recrangular red label] 

U.S.N.M./ Alloptype N/ 50760". USNIM. 

ALLOTYPE 9 (examined): on samc pin and with same data as holotype. See above for labefling. USNM. 



PARATYPES (2 examined). U.S.A.: North Ciroiha, Raleigh, 2O.iv. 1932, C.S. Brimlcy ( l d ,  CASC). 

South Caroiha, Salem, Little R, 2 l.iv.1929, O.L. Cartwright (ld, CASC). 

Other Material Examioed. (7 specirneas). U.S.A.: Gcorgia, Rabun Co., Pine Mm., 14001, 15.v. 1957, 

H.C. Huckea (29, CNCI), W.R.M. Mason (1 9, CNCI). South CaroUar, Clemson, Ctemson Univ., 

14.iv.1938, J.N. Todd ( Id ,  CUCC), O.L. Cartwright ( Id ,  I O  in cop, CUCC), 18.v.1943,O.L. Ca-ght 

( 1 O", CUCC). 

Type Locality. U.S.A., South Carolina, Long Creek. 

Taxonomie Notes. 1 have dcscribed L. jlammeus sp. nov. fiom two USNM males identified as L. shennani 

by P k h d  but which evidently were not seen by Cole and Wilcox (1938) during their revision of the 

genus. Because of their red legs and genitalia, these specirnens key to L. shennani in Cole and Wilcox's 

ke y. 

Ety mology. "Named in honour of Prof. Frankfin Sherman, who kindly allowed us to study the Clemson 

Agricultural College material." (Cole & Wikox 1938). 

Distribution (Fig. 524). Nearctic; U.S.A., North and South Crvolina to northem Georgia. 

Phylogenetic Relationships, A member of the cinereus species group; sister species to L. cinereus. 

Natural History. Habitat: riparian. Known flight dates range fiom 26 March to 18 May. 

4.3.26 Lasiopogon slossonae Cole & Wücox 

Figs. 436-45 1,525. 

Lasiopogon slossonae Cole & Wilcox, 1938. EntomoIogica Amencana 43 : 70. 

Diagnosis. A medium-sized greyigrey-brown species with d a .  brown legs and markings; mysm and other 

head bristles dark. Antemae with with F2+3/F 1 = 0.62-0.93, but usually greater than 0.75. Thoracic 

tomentum dorsally and LateralIy gold-grey, often richer gold-brown dorsally with brown dorsocentrai and 

acrostichal stripes. Main thoracic and leg bristlcs dark, except for pale katatergites; anterior dorsocentra1 

bristles 3-5. Abdominal tergitcs basally with only thin brown tomentum; apical bands p y ,  c o v e ~ g  0.25 

to 0.4 the length of the segments and sometimes cxtending anteriorly in a triangle dong the rnidline; in 

female, basal brown tomentum divided into lateral patches by extension of apical pale band, Bnstles on 

tergite 1 pale. Epandrium vcry long, the width about 0.4 timcs the lcngth in lateral view, the dorsal margin 



longer than the ventral one and the apwr slighdy uptumcd. In dorsal view M l y  concave mediaiiy. Fcmale 

with black terminaiia and chic hairs; dorsally, tcrgite 8 has a basai hump. 

Description. Body lcngth d 8.8-1 1 .hm; 9 8.9-1 1.8mm. 

Head. HW d 1.80-2. LOmm; 1.98-2.20mm. FW 8 0.36-0.42mm; 9 0.44-0.48mm. VW d 0.96- 1 .O3mm; O 

0.98-1.07. V W M  = d 0.48-0.54; 9 0.45-0.52. FWNW = 0.40-0.41; O 0.43-0.49; VDAW = c i  0.13- 

0.17; O 0.16-0.17. GH/GL = a 0.31-0.38; O 0.30-0.41. 

Colour of head variable. Face grey to gold, vertex grey with faint brown highlights to gold-grey or 

golden, occiput fiom grey with faint goId ùighlights dorsally to stronly gold-brown. Beard and labial hairs 

white; mystax bristlcs dark browniblack, sometimes with a few white setae ventraily; al1 other setae 

brown/black. Occipital bristles moderately strong, abundaot, those behnd the donomedial angle of the eye 

long (to 0.8m.m) and usually strongly curved anterolaterally; lateral and ventral ones shortcr, straighter. 

Frontal and orbital setae abundant, some as long as F 1 +F2+3. 

Antennae (Fig. 448). Brown to black, some with chestnut F2+3, at base of F 1, or pedicel. Setae brown; F 1 

sometimes with a seta. F1 short with both dorsal and ventral margins convex; range of antennai ratio large. 

but most specirnens with ratio over 0.75; WFIXFl = d 0.27-0.50; O 0.28-0.43. LF2+3/LFI = d 0.62-0.93; 

0 0.85-0.88. 

Thoras. Prothorax grey, gold-grey or even mostly gold dorsally, hain white; postponotai lobes greylgold- 

grey, the lateral angle chestnut/dark brown, hairs white to brown. Scutum tomentum sometimes clear grey 

or grey with light to medium brown tomentum between dorsocentral stripes, on intermediate spots and 

laterally adjacent to the pleura. Otien the grey is infused with gold-brown; in the darkest specimens the 

base tomentum is dark gold-brown, Dorsocentral stripes dark brown, patchy, and sometirnes obscure; 

except for the widened anterior part, mostly changing to lighter brown or gold in posterior and lateral 

views. Acrosichal stripes grey to brown, faint to definite. Ail nota1 setae brown or black. Anterior 

dorsocentrals 3-5, longest ta 1.Omrn and rnixed with finer setae; in some specimens mostly weak and short 

(less than 0.6mm); 4-6 posteriors. Notai setae xattered, but concentrated on anterior intemediate spots and 

acrosichd stripes; these are short setulae or, wben longer, are as long as shoner dorsoccnuals. Postaiars 2- 

3, w i h  shoner setac; supra-alan 1-2; presuturals 2-3, 1-3 usually weak posthumerals. Scutellar tomentum 



grey or gold-grcy; apical scuteUar bristles darll, 3-5 smng ones on cach si& mixed with shortcr, we&r 

dark bristles and hairs. 

Pleurai tomentum gold-py-  Katatmgite sctae 7- 10 among h e r  white hairs; setae whitelycllow, in 

some specimens with several brown or black. Katepistemal seme sparsc, often long. Anepisternal setae 6- 

10, brown, a few moderately strong, to 0.6mm, a few white ventraily; a patch of short erect brown hairs on 

dorsal shelf. Anepimeron with a few long white setae. 

Legs. Base colour dark brownhlack. Tomentum of coxae grey with some gold highlights; tomentum on 

rest of legs grey. No coxal peg. Main bnstles dark brown/black, h e r  setae white to black. Femora dorsally 

and lateraily with mostly dark decumbent bah, some white ones basaily. Longer erect paie hairs abundant 

ventraily and l a t d l y ,  especially on profemur; many of these can be dark apically; in males longest white 

ventral setae longer than thickness of femur, at least on meso- and metafemora. Profemur with 15-20 

stronger dorsolaterd dark brides; mesofkmur with 2-5; metafemur with 6- 12; these bristles often rather 

fine and mixed with f i e r  setae. Tibiae and tarsi with dark, strong bristles typically arranged, hairs brown/ 

black. Protibia with longest bristles about 2.5-4.0 times longer than tibia1 width. 

Wings. Veins light to dark brown; membrane paie brown in oblique view. DCI = 0.38-0.45; ceII M3 closed 

or narrowly open. Haiter yelIow; knob without dark spot. 

Abdomen. Male. Tergite basal colour dark brownhlack. Tomentum on tergite bases thin brownfgold- 

brown, usually extensively lacking so that dark cuticle shines hough. Bands of grey tomentum cover 0.25 

to 0.4 the length of each tergite apically (segment 1 is half to fully covercd), the grey or grey-brown ofien 

extending thinly towards the base in a broad triangle; sometimes the tergites are more extensively washed 

with grey, at least on segments 2-3. Ventrolateral areas are narrowly brown-grey. About 5-8 strong bristles 

on each side of tergite 1 white, ofien yellow in females. Lateral seue on tergites 1-3 white, long and erect. 

those on 4 short; setae on 5-7 da&. Dorsal setulac short and dark. Stemite tomentum gold-grey, hairs white. 

Female. As in male except tomentum covers tergites compietcly. Brown tomenturn more dense; 

apical grey or gold-grey bands extend shongly in a triangle antenorly on midline, scparating the basal 

brown tomentum into l a t d  patches. Lateral setac on tergitcs 4-7 very shon and dark; dorsal setulae dark. 

Stemite 7 usually directcd strongly vcnaally; hairs dark 



Male genitalia (Figs. 436-447). Epandrium and hypandnum/ gonocoxitc complex dark chtstnutîblack and 

covered with grey tomentum except on parts of hypandrium in some specimens. Setal brush black; othcr 

setae dark brown/biack, numerous, promineut, especially dorsaily on epandrium. Epandnum unusaily long, 

about mice as long as hypandridgonocoxite cornp1ex and uniquely shaped: in lateral view the width 0.4 

t h e s  the Iength, the dorsal margin longer than the ventral, the apex a slightiy upturned, rounded lobe (Fig. 

437). Medial face of epandrium as in Fig. 438. In dorsal view, medial margins of cpandriurn weakly 

concave; basal sclerite strong (Fig. 436). 

Gonostylus (Figs. 443-446). S d l  tooth at junction of dorsal flange and media1 flange; 

dorsornedial. lateral and ventrolateral teeth moderately developed. Hypandriuml gonocoxite complex in 

ventral view (Fig. 445) strongly bulging bzally, the length about 0.55 times the width, the transverse slit at 

0.9 the length. In lateral view (Fig. 446), exposed length of goncoxal apodeme very short, about 0.25 times 

basai width of hypandrium; apodeme with srnail sclerotized web vencrally. 

Phallus (Figs. 4 3 9 4  1). Paramere sheath dorsally 0.45 the length of phallus (excluding 

ejaculatory apodeme). Apex of paramere sheath with ventrolateral carina and ventral flange. Sperm sac 

width in dorsal view 0.35 the length of phallus. Ejaculatory apoderne short, curved dorsally in lateral view. 

rod-Iike in ventrai view; triangular in cross-section with thick, narrow dorsal carina. Subepandnal sclerite 

as in Fig. 447. Sclerite strongly narrowed apically, triangular unsclerotized area in basa1 0.3, a narrow 

unsclerotized portion in centrai 0.5; spines bluntly acute, dense except in subapical area; almost no 

microsetae. 

Female terminalia (Figs. 49-45 1): Undissected: Hairs browni'black, strong, erect, abundant; Tergite 8 

with a distinct basal hurnp dorsally, dark brownhlack, often femginous apically. Sternite 8 dark 

brownhlack, hypogyniai valves with short, strong bristles ventraily. Lateral lobe setae unusuall y suong. 

Cerci black with brown setae. Dissected sternite 8 (Fig.449) elongate with basal width about 0.5 times the 

length, strongly divided dong midline. Length of unsclerotized area between hypogyniai valves 0.35 times 

steniite length. Latetal lobe setac strong. 

Tergite 9 sclerites as in Fig. 450; sternite 9 V-shaped. medially undivided and with dorsal carina 

(Fig. 450). Tergite 10 browdblack, usually with 6 bIack acanthophonte spines on each side. Spermathccae 

(Fig. 45 1) with terminal rescrvoirs curled in a fui1 loop and about as thick as rcscrvoù duct; teraiinal 



reservoirs without wart-like protuberances on surface. Basal süiated duct with fine scales; junction with 

basal duct sclemtited, golden, scalcd; valve sclerotized, goldew basal duct modcrattly long, -W. 

Type Material. 

HOLOTYPE. d (examined) labelled: "[rcctangular white label] FRANCONIA, N.H.ll; "[rmtangular beige 

label] Collection ofl Mrs. A.T. Slossonf Ac. 26226"; "[rcctangular red label] HOLOTYPU Lasiopogonf 

slossoni [sic]/ Cole & Wilcox". AMNH. 

ALLOTYPE. 9 (examined) labelled: "[rectangutar white label] FRANCOMA, N.H."; "[rectangular beige 

label] Collection oO Mrs. A.T. Slossod Ac. 26226"; "[rcctangular red label] ALLOTYPEf Lasiopogod 

slossoni [sic]/ Cole & Wilcox". AMNH. 

PARATYPES (7 examined). U.S.A.: New Hampshire, Breton Woods, 26.vi. 19 13, C.W. Johnson (1 9 ,  

MCZC), 28.vi. 19 13, C.W. Johnson ( 1 a', MCZC); Franconia, Mrs. A.T. Slosson (Sd, 1 O ,  AMNH; 19, 

CASC). Virginia, Glencarlyn, 2 1 .v. 19 17, C.T. Greene (1 d, EMEC). 

Other Material Examined (106 specirnens). Canada: Quebec, West Brome, Yamaska R., 3.vi. 1979, A. 

Borkent (2 O ,  CNCI). U.S.A.: Maryland, Garrett Co., 6.vi. 193 1, L.P. Ditman ( I 9, USNM); Montgomery 

Co., Colesville, 2 1 .v. 1975, A.S. Menke ( 1 9 ,  LGBC), 17.v. 1979, A.S. Menke ( 1 9 ,  UCDC); Montgomery 

Co., N W  Branch Pk., 9.v.1971, A.S. Menke (Id,  29 ,  UCDC). Massachusetts, Hampden Co., Hwy.20 3km 

E Mass Twnpike, Westfield R., 17.vi. 1993, H. NadeI & R.A. Cannings ( 1  d, 2 9 ,  BCPM). Michigan, 

Gladwin Co., 14.vi. 1953, R.R. Dreisbach ( 1 9, FSCA); Saginaw Co., 1 .vi. 1940, C. W. Sabrosky ( 1 9 ,  

USNM). New Hampshire, Franconia, Mrs. A.T. Slosson (1 a', USNM); Grafton Co., Pemigewasset R., 

Hwy.3,3 km N Hwy.93, 13.vi. 1993, R.A. Cannings & H. Nadel ( Id ,  BCPM); Grant, A&G Academy, 

24.vi. 1975, R.N. Story (28,29,  D E N ) ,  25-29.vi. 1979 (DENH); White Mtns., Osten Sacken (1 d, MCZC). 

New Jersey, Clementon, 6.v. 1900 ( 1  9, USNM). New York, vi (1 d ,  EMEC); Essex Co., Lake Placid, West 

Au Sable R. at Hwy.86, L9.i~. 1993, H. Nadel & R.A Cannings (1 a', BCPM); Hamilton Co., lndian L., 6mi 

E, 43°4S30t1Nx740 10' 14", 22.11.1977, T.L. McCabc ( 1 a', NYSM); Kecne Valley, 26.vi. i 957, L.L. 

Pechuman (1 8, EMFC). Ohio, Ashland Co., 7.vi. 1939, RC. Osbm (1 cf, OSUC); Columbus, Alum Cr., 

21.iv. 1946, R.M. Goslin ( Id ,  OSUC; 18, USNM), 5.v. 1946, R.M. Goslin ( l d ,  BMNH; 2d, 19, OSUC; 

Id, MCZC), 12.v.1946,RM. Goslin(l8,OSUC;3cf, 19, USNM), 20.v.1946, R.M.Goslin(ld, BMNH; 

19, OSUC; 18, USNM), 2.vi. 195 1, R.M. Goslin (1 9 ,  OSUC); Fairfield Co., Greenfield Twp., 20.v. 1938, 



R.M. G o s b  (Id, 29, OSUC). 21.v. 1938, RM. Gûslin (29 ,  OSUC), Fairfield Co., Violet Twp., 20.v. 1938, 

RM. Goslùi (la, OSUC); Hocking Co., 3.vi.1989, RC. Osburn (1 9 ,  OSUC); Conlde's Hollow, 4.vi. 1952, 

R.M. Goslin ( 1 b, 1 9, OSUC); Hocking Co., Goodhope Twp., S 16 "Neotoma", l4.v. I W O ,  RS. Rogers 

( 1  d, UMMZ), E.S. Thomas (1 dl 1 9 ,  OSUC); Licking Co., Newark, 20.v. 1936, RM. Goslin (1 O ,  OSUC), 

1 .v. 1938, R.M. Godin (2d, 1 9, OSUC; 1 d, SEMC), 6.v. 1938, RM, Goslin (4d, 3 9 ,  OSUC; 2d, 1 9, 

USNM), 8.v. 1938, R.M. Goslin ( 1 9, SEMC), 29.iv. 1941, RM. Goslin (4d, 1 9, OSUC; 1 9, USNM). 

Vermont, Essex Co., Blacbranch R at Hwy. 105, 13.vi. 1993, RA. Cannings & H. Nadel (5d, 29, 

BCPM); Essex Co., Bloomfield, 5mi W, 28.vi. 1972, H.I. Teskey (28, 1 9, CNCI; 1 a', 1 9, BCPM); Essex 

Co., Ferdinand, Rte. i O, 22.M. 197 1, L.L. Pechuman ( 1 d, CUIC), 27.vi. 1972, L.L. Pechuman ( 1 d,  CUIC), 

28.vi. 1972, L.L. Pechuman ( 1 9, CUIC), 1 1 .vi. 1973, L.L. Pechuman (2d, 1 9, CUIC), 12.M. 1973, L.L. 

Pechuman ( 1 dl 1 9, CUIC); South Randolf, Hwy. 14, 27.v. I980, B.V. Peterson ( t a', CNCI); White Mtns., 

Momson (2d, 1 9, USNM). Virginia, GlencarIyn, 20.v. 19 17, C.T. Greene (1 9, USNM), 2 1 .v. 19 17, C.T. 

Greene (2 9 ,  USNM), 4.v. 19 19, C.T. Greene (2d, USNM). West Virginia, Richwood, 14mi E, Rte.39, 

22.v. 1966, J.B. Wallace ( 1 d ,  UGCA). 

Type Locality. U.S.A., New Hampshire, Franconia. 

Taxonomic Notes. Labelled as both L. opaculus and L. tetragrammtrs in some collections (Cole and 

Wilcox, 1938), aithough the males of the three species are not dificult to distinguish. Females of L. 

slossonae and L. opaculus are sometimes indistinguishable. 

Etymology. Named aller Mrs. A.T. Slosson, the collector of the type series. 

Distribution (Fig. 525). Nearctic; Southeni Quebec south to Virginia, West to Ohio and Michigan. 

Phylogenetic Relationships. Member of the opaculus species group; sister species of L. opaculus. 

Natutal History. Habitat: streamsides in woodlands. Recorded flight period 29 April to 29 June. 



43.27 Lmiopogon temeicns Lehr 

Figs. 452467,526- 

Lasiopogon temeicus Lthr, 1984. Zoologicheskii Z h u d  63 : 705, 

Diagnosls. A srnall to medium-shed greyfgrcy-brown specics witb dark brown legs. Mystax white usually 

with some dark bristlcs dondly; other head bnsdcs da&. Anteutme brown, p d y  femginous; F1 short and 

broad (F2+3/F1 = 0.57-0.73). S c u ~  grey with gold-brown highlights or more heavily inhised with gold- 

brown; thorax laterdly goldhrown-my. Dorsocentrai stripes dark brown, vague; acrostichal stripes grey- 

brown, sometimes obscure. Main thoracic and leg bnstles dark; anterior dorsocentral bristles 2-5. Hal ter 

with dark spot. Abdominal tergites with apical bands grey, broad, about 0.75 the tergite length; bases gold- 

brown, laterai areas broadly grey. Al1 hairs white; bristles on tergite 1 paie. Epandnum femginous, the 

width about 0.5 the length in lateral view, the greatest width at about half the length, apex broadly rounded 

dorsally. In dorsal view convex medially. Female with grey apical bands about 0.5 times the segment 

length. T ergite 8 black, apex femginous; sternite 8 ferruginouslbrown, hairs white. Many unusual features 

in the male and fernale gcnitaiia. Phallus with huge spem sac and ejaculatory apodeme. Spemthecae with 

long, narrow basal tubes about 3 times as long as the basal striated tubes. 

Description, Body length 8 7.8-7.9mm; O 8.5-8.8rnm. 

Head. HW tY 1 -72- 1.76mm; O 1.72- 1.92m. FW d 0.38-0.40rnm; $ 0.38-0.44rnrn. VW d 0.65-0.68mm; 9 

0.66-0.83mrn. VW/HW = $0.39; Q 0.38-0.43. FWNW=dO.59; O 0.51-0.58. VDNW = d0.16; O 0.18. 

GWGL= a' 0.25-0.26; O 0.28-0.29- 

Face silver-grey, vertex goldhro wn-grey, occiput gre yhro wn-gre y, intense gold-brown dorsally in 

some specimens. Beard and labial hairs white, mystax bristles white, with variable amounts of brownhlack 

setae dorsaily; these setae extending to the extreme dorsal margin of the gibbosity. Ail other setae 

brownlblack. Occipital bristles sparse, moderately strong, rather short (longest to 0.4mm, shorter than 

F l+F2+3), those bchind the dorsomedial angle of the eye only moderately curved anterolaterally; lateral 

and ventral ones shoncr, straightcr. Frontal and orbital setae sparse, to about O.4mrn. 

Antennae (Fig. 464). Brown; base of FI and most of F2+3 ferruginous; tip of Iattcr black Setae brown, no 

setae on FI. FI short and stout; WFl/LFl = 0.33-0.42; LF2+3/LFl = 0.57-0.73. 



Thoras. Prothorax greylbrown-grey, iocraisirigly gold-brown dorsaiïy. bpiR white. P O S Q ~ O ~ ~ O ~  lobes 

greyl gold-grey, the 1atcra.i angk yeiiowfdark chestnut, hain white! to light brown. Scuhun tomentum 

ranges fiom grey with gold-brown highlights to intense gold/brown-grcy; the goldhrown is most intense 

ventrolaterally and in the dorsoccntral areas. Dorsocentrai stripes dark brown, vague, disappearing at some 

angles of view; acrostichi stripes brown-grey, distinct to obscure. Al1 strong brisdes black, fmer setac 

brown, the females more hirsute than rnaies in the few specimens available. Anterior dorsocentrds 2-5 

(Iongest to 0.7mm), mixed with fmer setae; 3 posteriors. Nota1 setae sparse over presutud area, mostly 

shoner chan shortest dorsocentrals. Postalars 1-3, with shorter setae; supra-aiars 1-2 with shoner setae; 

presuturais 2,O- 1 weak posthumerais. Scutellar tomenmm grey with gold highlights; apical scutellar 

bristles dark, 2-4 strong ones on each side mixed with shorter, weaker dark and pale bristles and hairs. 

Pleural tomentum gold/brown-grey. Katatergite setae brown/black, 6-7 among a few finer white hairs; 

katepistemal setae sparse. Anepistemal setae 3-5 dark (to 0.4mm); a sparse patch of erect brown setae on 

dorsal shelf. Anepimeron without setae. 

Legs. Base colour dark brown/black; some specimens with trochanters brownhlack with chesmut apices 

and extreme apices of femora and bases of tibiae fenuginous. Tarsi with venter of segments 

femginousibrown. Tomentum of coxae grey with some gold highlights; tomentum on rest of legs 

greyigold-grey. No coxal peg. Main bristles dark brown/black. Femora dorsally with white decumbent 

hairs; longer erect pale hairs rather sparse ventrally (and larerally on profernora); in males longest white 

ventral setae about as long as width of femw. Profemur with O- 10 rather weak dorsolatenl dark bristIes; 

mesofemur with 0-3; metafemur with 0-6. Tibiae and tarsi with dark brides typically arranged, hairs on 

tibiae mixed white and brown; tarsal hairs mostly brown. Protibia with longest bristles about 4.5 cimes 

longer than tibia1 width. 

Wings. Veins yellow to medium brown, yellow most obvious on RI,  Sc and costa near junction with Sc. 

Membrane usually pale brown in oblique view; faint infuscations at vein forks, epecially at r-m crossvein 

and at base of CuA 1. DCI = 0.38-0.53; cell M3 open. Haltcr yellow; h o b  mostly covered by large dark 

spot. 

Abdomen. Male. Tergite basal colcur dark browntblack, ferruginous in somc on 7. Tomentum on tergite 

bases gold/brown; bands of grey tomcnturn cover about 0.75 the lcngth of tergites 2-5, about 0.3 oE6-7; 



tergite 1 mostly grey. Vcntrolaicral arcas broadly p y .  About 5-6 pale bristlcs on cach side of tergitc 1. 

Lateral hairs on tcrgites al1 white, spiuse, emt; thosc on 5-7 short. Dorsal setulac white, a few bmwn at 

tergite bases. Sternite tomennim gold-grcy, hairs white. 

Fernale. Apical grey bands cover about 0.5 the tength of most tergites, a little more on 2-3; tergite 

1 ail gold-grey. Basal tomentum gold-brown; ventrolaterai areas grey/brown-grey. Lateral erect hairs rather 

sparse, white on 1-5, brown on 6-7. Dorsal setulae on white on tergites 1-2, mixed white and brown on 3, 

brown and erect on 4-7. 

Male genitalia (Figs. 452-463). Epandriurn and hypandriud gonocoxite complex bright 

yeIIow/femginous with sparse gold-grey tomenm. Setal bmsh dark brown, the bristles long and straight; 

other setae sparse, whitdbrown, white on hypandrium. Width of epandrium halves in lateral view (Fig. 

453) about 0.5 times the iength, widest about rnidlength; ventral margin straight, dorsal margin gently 

convex, apex broadly rounded dorsally, more angular ventrally. Medial face of epandrium as in Fig. 454. In 

dorsal view, mediai margins of epandrium convex cenûdly, concave apically; basal sclerite small (Fig. 

452). 

Gonostylus (Figs. 459462). Medial flange low, angled medially; dorsal flange undulate; lateral 

and ventroIatera1 teeth weak. HypandriW gonocoxite complex in ventral view (Fig. 46 1 ) about as long as 

wide, transverse dit  at 0.6 the Iength. Gonocoxite lobes broad, rounded and darkly sclerotized. Gonocoxal 

apodeme long, in lateral view (Fig. 462), exposed length of apodeme about 0.75 the length of basal width 

of hypandrium; apodeme with sclerotized web ventrally. 

Phallus (Figs. 455-457). Paramere sheath dorsally 0.5 times the length of phallus (excluding 

ejaculaiory apodeme). Ventral process short and extremely broad, spanning the unusuaIly broad sperm sac. 

Apex of paramere sheath narrow, ventrolateral carina short; no ventrai flange. Spem sac width in dorsal 

view 0.5 times the length of phallus. Ejaculatory apodeme long and broad, straight in Iateral view, suongly 

spatulaie in dorsal view; flattened ventrally in cross-section wiîh a thick, broad dorsal carina. Subepandrial 

sclente as in Fig. 463. Broad aiangular unsclerotized area in basai 0.90; spines bluntly acute, conccntrated 

apical1 y and basal1 y; hypoproc t setae short. 

Fernale genitalia (Figs. 465467). Undüsected: Hairs white, erect Tergitc 8 dark brownhlack, m w l y  

ferruginous apically. Sternite 8 femginous/brown, hypogynial valves ycllowlfemginous with white hairs 



on ventral surfàce. Cerci brown with pale sctae. Dissectcd stcrnite 8 (Fig. 465) with basal width about 0.7 

times the length, sligbtiy widcr apically; undivided and hcavily sclerotizcd dong rnidhc, the stcrnitc 

strongi arched. Hypogynial valves elongate and nanow, bearing a lateral kcel. Length of unsclerotiztd area 

between hypogynial valves narrow, 0.4 times sternitc length. Lateral lobe unusually prominent and acutc, 

0.5 the length of the valves, the setac WC& 

Tergite 9 sclerites as in Fig. 466; stemite 9 Y-shapcd, medially dividcd (Fig. 466). Tergite 10 

brown/bIack usuaily with 6-7 black acanthophorite spines on each side. Spennathtxac (Fig. ) with terminal 

reservoirs curied 2.5 times, about as wide as very thin rescrvoir duct; terminal reservoirs without wm-like 

protuberances on surface. Basal stnated section of reservok duct and striated duct without frne scales; valve 

sclerotized, golden; junction with basal duct undifferentiated; basal duct very long and m o w  (about 3 

times as long as striated duct) and apparentIy striate. 

Type Material. 

HOLOTIPE. a' (examined) labelled fin Russian]: "[rectangular white label] Primorskiy Krayl Dzhigitovka 

River/ at bridge/ 23.vi. l979I Lehr";" [rectangular red label] Holotypus 198 11 Lasiopogod temeicus Lehr. 

IBPV. 

PARATYPES (2 examined). Russia: Primorskiy Kray, Cherernykhovaya River, 2 1.vi. 1979, Lehr ( 1 a', 

t 9, IBPV). 

Other Material Examined. (2 specimens). Russia: Primorskiy Kray, 1Okm W Anuchino. 8.vi. 1986, 

Lelej (2 9, BCPM)- 

Type Locality. Russia, Primorskiy Kray, Dzhigitovka River. 

Etymology. Refers to the type Iocaiity in the Terneiskiy district of Primorskiy Kray. 

Distribution (Fig. 526). Palaearctic; Russia, Primorskiy Kray. 

Phylogenetic Relationships. Highly autapomorphic and dificult to place. Tentative placement in separate 

temeicus species group basai to opaculus group. 

Natural History. Habitat: Streamsides in mixed fonst. Known flight dates arc 8 to 23 June. 



43.28 Lw'opogon tetrugrmmus Law 

Figs. 468483,527. 

Lasiopogon terragrammus Loew, 1874. Berlin Ent. ïeitschr. 18: 368-370. 

Diagnosis. A mcdium-sized brownfgrey-brown species with dark brown legs and markings; rnystax dark, 

often paie ventrally; other hcad bristies dark. Antennae brown/ black; F 1 long, F2+3 short, thc ratio wually 

about 0.5 (F2+3/F 1 = 0.37-0.52). Thoracic tomentum dorsally and latcrally gold-grey, usuaily rich gold- 

brown dorsally with brown dorsocenrral and paramedial stripes. Main thoracic and leg bristles dasic, 

including katatergite bristles; antenor dorsocentral bristles 4-5, rather strong. Abdominal tergites basally 

with thin brown tomentum; apical bands grey, covering 0.25 to 0.5 the length of the segments. in female, 

basal brown tomentum not divided middorsally. Bristles on tergite 1 black. Epandrium femginous or 

chestnut, at least basally; usually black apically, the width about 0.35-0.45 times the length in tateral view, 

widening apically. In dorsal view strongly concave medially. Female with terminaiia black, the apex of 

tergite 8 and the base of sternite 8 often femginous/brown; hairs white. Hypogyial valves with a ventral 

carine; hairs lacking. 

Description. Body length a' 9.0- lO.8mm; 8 9.8- 1 1.2m.m. 

Head. HW d 1.94-2.24mm; 9 2.10-2.24mm. FW d 0.46-0.56rnm; O 0.50-5.2mm. VW cf 0.78-1 .O lmm; 9 

0.93-0.99. VWMW = d 0.40-0.45; 9 0.43-0.44. FWNW = a' 0.55-0.59; 9 0.53-0.54; VDNW = d O. 18- 

0.21 O 0.16-0.18. GWGL = a" 0.37-0.41; 9 0.39-0.42. 

Face brown-grey to gold, vertex gold-grey, occiput gold-grey sometimes intensely gold dorsally. 

Beard and labial hairs white; mystax bristles dark browdblack, often with up to a third of the ventral setae 

whitdgold; al1 other setae browdblack. Occipital bristles oflen moderately strong, rather short, those 

behind the dorsornedial angle of the eye the longest (to O.4mm) and usually only moderately curved 

anterolaterally; lateral and ventral ones shorter, straighter. Frontal and orbital setae often moderately stout, 

some as long as F 1 (0.4-0.5mm). 

Antennae (Fig. 480). Dark brown to black, some lighter at base of FI; setae brown/bIack; FI without a 

seta. F1 long, widest about midlength. WFl/LFl = d 0.24-0.25; O 0.20-0.29. Most specimens with antennal 

ratio about 0.5 (LF2+3/LF 1 = cf 0.0.40-0.52; 9 0.37-0.49). 



Thorax. Prothorax gold-gny, darkcr docsPlly, bain white; postponotai lobes gold-gey, the l a d  mgle 

femgiuous/chesmut, hairs dark brown, short, strong. Scutum tomenmm mainly grcy-brown to gold-grcy, 

often strongly gold or gold-brown vcntrolatcrally, and around and betwcen the donocentral saipes. 

Dorsocentrai and acrostichal stripes and intermediate spots medium to dark brown. Variation occurs. 

Darker specimens have the whole scutum suffiised with gold-brown. In lighter ones the basic tomentum is 

brown-grey, the donocentrai stripes arc medium browa, the acrostichals are obscure grey, and the 

intermediate spots are faint brown. Al1 notai setae brown or black. Dorsocentral bristles usually rnoderately 

strong, the antenor ones 4-5, longest to 1.Omm and mixed with finer setae; 3-5 posteriors. Notal setulae 

abundant, concentrated on presuturai areas. Postalm 2-3, with shorter setae; supra-alars 2-3; presunrrals 2- 

3, 1 posthumerai. Scutellar tomentum grey with goId highlights dorsally; apical scutellar brides dark, 3-4 

suong ones on each side mixed with shorter, weaker dark bristles and hairs, some of which can be white. 

Pleural tomentum gold-grey, oflen strongly golden. Katatergite setae 7-8 among finer white hairs; 

black, in some specimens with several shorter, paier ones. Katepistemal setae sparse. Anepisteml setae 3- 

6, brown, short, to 0.4mm, oAen a few white hairs ventrally; a sparse patch of short erect brown hairs on 

dorsal shelf. Anepimeron without setae. 

Legs. Base colour dark brown/black Tomenmm of coxae grey with somt: gold highlights; tomentum on 

rest of legs gold-grey. No coxal peg. Main brides dark browdblack, finer setac white to black. Femora 

dorsalIy and laterally with mostly white decumbent hairs, sometimes dark ones apically. Longer erect pale 

hairs rather sparse ventrally; in males longest white ventral sctae shorter or about as long as the thickness of 

the femur, usually longer on the metafemur. Profemur with 6-12 stronger dorsolatenl dark bristles; 

mesofemur with 1-6; metafemur with 7- 12. Tibiac and tarsi with dark, strong bristles typically arranged, 

hairs browd black. Protibia with loagest bristles about 3.0-4.0 times longer than tibial width. 

Wings. Veins iight to dark brown; membrane very pale brown in oblique view. DCI = 0.3 1-0.40, usually 

about 0.37; ceIl M3 open. Halter yellow; knob without dark spot. 

Abdomen. MaIe. Tergite basai colour dark browniblack, Tornentum on tergite bases thin browdgold- 

brown, the dark cuticle sometimcs shining through. Bands of grcy tomentum cover 0.25 to 0.5 the length of 

each tergite apically (segment 1 is half to firlly covered). Ventrolateral areas are broadly gold-grcy. About 

3-8 strong bristles on each side of tcrgite 1 black, somethes 1-2 pale. Lateral setae on tergites 1-3 white, 



rather short and sparse; white 4-7, sometimes some dark dorsolatcrally. Dorsal setulae short and mostly 

white; some dark on basal brown areas and in some specimens 6-7 extensively dark haired. Stemite 

tornentum gold-grey, hairs white, sometimes dark on 7. 

Fetnaie. As in male except tomentum covers tergites completely. Brown tomentum more dense, 

often mixed witb gold and faint grey. Apical grey or gold-grey bands average somewhat narrower than in 

male, about 0.3 tirnes the Iengtb of the segment, not extending antenoriy on midline as in related species. 

Lateral setae on tergites 1-3 short, sparse, white; al1 other setiie, including dorsal setulae, dark. 

Male genitalia (Figs. 468-479). Epandrium and hypandrid gonocoxite cornplex femginous or chestnut, 

especially basally, usually dark browniblack apically; covered with gold-grey tomentum except on parts of 

hypandrium in some specimens. SetaI b m h  black; other setae dark browniblack. Width of epandrium in 

Iateral view (Fig. 469) 0.35-0.45 times the length, widest at about 0.6-0.7 the distance from base, the apex 

broadly rounded dorsaily, the v e n d  corner obtuse. Medial face of epandrium as in Fig. 470. In dorsal 

view, media1 rnargins of epandrium strongly concave; basal sclerite prominent (Fig. 468). 

Gonostytus (Figs. 475-478). Strong dorsornedial (00th; lateral and ventrolateral teeth well 

developed; path of setae at junction of dorsal and mediai tlanges. Hypandriuml gonocoxite cornplex in 

ventral view (Fig. 477) with the length about 0.6 times the width, the transverse dit ar 0.8 the length. In 

lateral view (Fig. 478), exposed length of gonocoxal apodeme about 0.65 times the basal width of 

hypandrium; apodeme with small sclerotized web ventraily. 

Phallus (Figs. 47 1-473). Pararriere sheath dorsally 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Apex of paramere sheath with ventrolatcral carina; ventral flange absent. Sperm sac 

width in dorsal view 0.4 times the length of phallus. Ejaculatory apodeme long; straight in Iateral view, 

spatulate in ventral view; flattened in cross-section with thin, broad dorsal carina. 

Subepandrial sclerite as in Fig. 479. Broad triangular unsclerotized area in basal 0.8; spines bIunt, scarce 

lateraily in basal half. 

Female genitalia (Figs. 48 1-483). Undissected: Hain white, trect. Tergite 8 dark brown~black, ofien 

brown or ferruginous apicaily. Stcmite 8 dark brown/black, oftcn femginous or brown basally. Hypogynial 

valves with ventral carha and without hairs. Laterd lobe setac moderately suong. Cerci black with paie 



setae. Dissected stcrnite 8 (Fig. 48 1) broad, the basal width about 0.8 times the Iength; undivided but w& 

dong midline. Length of unsclerotized m a  bchkrcen hypgynial valves 0.4 times stcrnite length. 

Tergite 9 scierites as in Fig. 482; stemite 9 Y-shaped, medially undivided (Fig. 482). Tergite 10 

brown/black, usually with 6-7 black acanthophorite spines on each side. Spennathecae (Fig. 483) with 

straight or gently c w e d  terminal reservoirs about as wide as reservoir duct; terminal reservoirs without 

wart-like protuberances on surface. Basal striated duct without fine scales; junction with basal duct without 

scales; basal duct moderately long. 

Type Material. 

LECTOTYPE. (here designated), 9 labefled: "[rectangular white label] Can.]" ; "[rectangular white label] 

Loew/ Coll."; "[square red label] Type/ 12803"; "[rectangular white label] tetragrammus/ Lw."; 

"[rectangular white label] Museum of/ Comparative/ Zoology". My lectotype label "LECTOTYPU 

Lasiopogon 9 f tetragrammus Loew/ des. R.A. Cannings 1996 [red, black-bordered label]" has been 

attached to this specirnen. MCZC. 

Other Material Examined ( 1 27 specimens). CANADA: Ontario, Lambton Co., Ipperwash, 25.v. 1930 

( i 9, CNCI); Ippenrash h n y  Base, 1O.vi. 1995, J. Skevington; Lambron Co., Pinery Prov. Pk., Burley 

Campgr., wet meadow, 4-6.vi. 1995, J. Skevington & D. Caloren ( 1 a", BCPM), 15- 19.vi. 1995,J. Skevington 

(1  d ,  BCPM), 27.vi- 1 .vii. 1995, J. Skevington ( 1  d,  BCPM); Sirncoe Co., Wasaga Beach, 2 1 .v. 1932, A.W.A. 

Brown ( l d,  ROME); Wasaga Beach, Wasaga R., 8.vi. 1992, R. W. Burgess ( t O ,  BCPM); Wasaga Beach, 

John St. off River Rd. E, 4.vi. 1993, R.A. Cannings & H. NadeI ( 1 8 6,22  9,  BCPM; 3 cf, 3 9, CNCI). 

Quebec, James Bay, Eastmain R., 1- l4.viii. 1934, R.C. McDonald (1  dl CNCI); Lanonie, 24.v. 1933 (1 O ,  

EMFC; 2 9, FSCA), 26.v. 1933 ( 1 d, AMNH; 1 d, LEMQ), 27.v. 1933 ( 1 9, AMNH; 1 9 ,  FSCA), I4.vi. 1986, 

F. Liard (1 9, CNCI). U.S.A.: Connecticut, Avon, Avon Old Farms, 25.vi.1929, C.H. Curran (Sd, AMNH; 

1 a', 1 O ,  CASC; 1 9 ,  MCZC); Cromwell, 17.v. 1939, M.P. Zappe ( 1 9, CAES); Farmington, 16.v. 1933, M.P. 

Zappe ( 1 d, CAES); Portland, 8.vi. 1933. M.P. Zappe ( 1 d ,  CAES), J.P. Johnson (1 9. CAES). 

Massachusetts, Amherst, 12.vi. 1963 (1 d, LGBC); Hampton Co., Hwy20 3km E Mass Tumpikc, Westfield 

R, 1 7.vi. 1993, H. Nadel & RA. Cannings ( 1 cf, BCPM); West Springfield, 13.vi. 19 16, H.E. Smith (1 8, 

MCZC; 24, USNM), 22.v.1916, H.E- Smith (19, USNM), 27.v.1916, H.E. Smith ( l d ,  3 4 ,  MCZC); 



Sunderland, 6.vi. 192 1 (2cf,2?, USNM; 1 ? , A M ;  1 d, KSUC); 1 I .vi. 1939, Blanton & Bromley (1 9, 1 a, 

EMFC; 28, 1 O ,  CUIC). Michigan, Grayling, 18.vi.1953, Eliz. Thomas & ES. Thomas (Id,  OSUC); Iosco 

Co., State Game Rehge, 26.v. 1934, F.M. Gaige (29, üMM.2); Newaygo Co., 9.v.1959, R & K. Dreisbach 

(1 9, W); Oscoda Co., T25N W E  Sec3,25.v.1969, J.P. Donahue (la', 19, MSUC); Presque Isle Co., 

T33N R2E Sec33,20.vi. 1968, N.T. Baker (2d, MSUC). New Hampshire, Grafton Co., Hwy3 3km N 

Hwy93, Pemigewasset R., L3.vi.1993, H. Nadel & R.A. Cannings (178, 11 9,  BCPM); North Conway, 

13.vi. 1946, C.R. Frost ( 1 d, 1 9 in cop., USNM). New York, Clinton Co., BIack Brook, 2 1 .vie 19 15 ( 1 9, 

CNCI); Peru, 8.G. 19 16, C.R. Crosby & W.T.M. Forbes ( 1 9, CASC), 1 O.vi. 19 16, C.R. Crosby & W.T.M. 

Forbes ( 1 d, CNCI; 2 9, CUIC). 

Type Locality. Canada, Quebec? 

Taronomic Notes. Described fiom a single female in the Loew Collection, apparently collected in Quebec 

by Provancher (Cole and Wilcox 1938). The male was described by Cole and Wilcox ( 1938) fiom a 

specimen from Pem, NY in the Corne11 University collection. 

Etymology. Tetra = four, grammus (gramme) = line; refers to the four dorsal thoracic stripes -- the pair of 

acrostichal stripes and the two more prominent dorsocentra1 ones. 

Distribution (Fig. 527). Nearctic; Ontario and Quebec south ta Connecticut and New York West to 

Michigan. The most northerly ranging of the species in the opaculus species group, the only Lasiopogon 

species entering the boreal forest in eastern North America. 

Phylogenetic Relationships. Member of the terragrammus species group; basal to the rest of the group. 

Natural History. Habitat: beach dunes; streamsides in woodland; sandy pine barrens. Records range tiom 

16 May to 1 July in most of the range; a nonhem outlier near James Bay, Ontario (about 520N) was 

collected in early August. 

At Ippenvash, Ontario L. terragrammus EIew on small dunes directly behind a very large shore 

dune about lOOm fiom the edge of Lake Huron. The dunes are sparsely clothed with Sand Cherry (Prunus 

pumila L.) and grasses such as Ammopbila and bluestems (Andropugon spp.). Other asilids in the area 

inchde Stichopogon tnfasciatus (Say) and S. argentatus (Say) (J. Skcvington, in fi-). 

Large numbers were flying and landhg on the Stones and boulders at the edge of the 

Pemigewsset River, Grafton Co., New Hampshire on 13 Sune 1993. 



At Wasaga Beach, Simcoe County. Ontario on the beach dong Lake Huron and adjacent sandy 

road edges hundreds flcw at noon on 4 June 1993. 

Specimens examuied had killed srna11 and large Trichoptera and Tipulidae. 

43.29 Lasiopogon waodorum sp. aov. 

Figs. 484-499,528. 

Diagnosis. A medium-sized greylgrey-brown species with brown legs and markings; rnystax and other 

head brides dark. Antennae brown, F2+3/F1 = 0.5 1-0.63. Thoracic tomentum dorsdy varying fiom gold- 

grey to goId-brown with brown dorsocentrai and acrostichal stripes grey or brown. Main thoracic and leg 

bnstles dark; anterior dorsocentral bristles 3-4, ofien weak. Abdominal tergites basally with brown 

tomentum; apical bands grey, covering 0.5 to 0.6 the length of the segments and sornetimes extending 

anteriorly in a triangle dong the midline. Bristles on tergite 1 pale. Epandrium brown, &en femginous 

basatly, about 0.45 as wide as long in lateral view; in dorsal view strongly concave mcdially, Gonostylus 

with secondary medial flange and small (00th on dorsal flange near junction with medial flange; 

dorsornedial, lateral and ventrolateral teeth prominent. Female with black terminalia, the hairs pale. 

Description. Body length d 9.0-9.5mrn; O 8.5-1 1.5mrn. 

Head. HW d 1.94-2.10mm; 9 1.94-2.381~1. FW d 0.36-0.46; 9 0.44-0.50mrn. VW di 0.82-0.90mrn; 9 

0.84-0.98rnm- VWNW = 8 0.42-0.43; 9 0.41-0.43. FWNW = d 0.48-0.5 1; Q 0.49-0.52. VDtVW = d 

0.17-0.24; O 0.18-0.22. GH/GL = a' 0.3 1-0.33; O 0.35-0.39. 

Face grey or gofd-grey, vertex gold/brown-grey, occiput grey with brown highlights dorsdly. 

Beard and labial hairs white, mystax bristies browniôlack usually with a few pale setae ventrally; al1 other 

setae brown/black. Occipital bristles ratiicr short (less han OSmm), suong, sparse and curved 

anterolateralIy, about t O strong ones medially; lateral and ventral ones shorter, straighter. Frontal and 

orbital setae Iong as F 1. 

Antennae (Fig. 496). Brown; setac brown; F1 with setae in some specimens. WFl/LFI = d 0.30-0.33; ? 

0.28-0.30. LF2+3/LFI = d 0.60-0.63; O 0.46-0.53. 

Thorax. Prothorax grey, oficn gold-brown on antepronom, with white hairs; postponotai lobes gold-grey, 

the lateral angle ferruginous, hairs brown, Scutum tomentum variable: some spccimcns gny with faim 



brown highligh~ and darLa giey acrosticbi stripcs; olhrs  gold-brown with brown acrostichal stripes, 

often a11 stripes merging somewhat with background tomennim. Acrostichal stipes ofien obscure. 

Dorsocentrai stnpes brown; intemediate spots medium brown. Al1 nota1 setac brown or black Anterior 

dorsocentrals 3-4 (longest to 0.7mm), mixd with a fcw tiner sctac; 2-3 posteriors. Nota1 setae usually 

short, sparsely scanered, mostly anteriorly, including the paramedial stnpes; about as long as shortest 

dorsocentrai setae. Posdars 2-3, with shorter hairs; supra-aiars 1; presuturals 2,O-1 weak posthumerals. 

Scutellar tomentum gold-grey; apical bristles dark, 2-3 sbong ones (usually 2) on each side mixed with a 

few shorter, weaker dark setae. 

Pleural and scutellar tomentum grey with gold highlights. Katatergite setae dark, usually with one 

or two pale; 5-7 among finer white hairs. Katepisternal setae sparse. Anepistemal setae 2-5 short, brown, to 

0.4rn.m; a patch of short erect brown hairs on dorsal shelf. Anepimeron without setae. 

Legs. Base colour of femora black, tibiae dark brown, tarsi brown. Tomentum of coxae grey with some 

gold highiights; tomennun on rest of legs grey, sparse. No coxal peg. Main bnstles dark brown/black, finer 

setae white to black Femora dorsally with decumbent hairs mainly dark, somc white basally; longer erect 

pale hain mostly restricted to venual areas. In males longest white ventral setae longer than thichess of 

femw, at l e s t  on meso- and metafemora. Profemur with 4-6 stronger dorsolaterd dark bristles; mesofemur 

with 1-4; metafemur with 4-7. Tibiae and tarsi with dark, strong bristles typically arranged, hairs abundant, 

rnost browd black. Protibia with longest bristles about 3.0 times longer than tibia1 width. 

Wings. Veins light to medium brown; membrane pale brown in oblique view. DCI = 0.35-0.4 1; ce11 M3 

open. Haiter yellow; knob without dark spot. 

Abdomen. Male. Tergite basal coiour brown, some specimens with apical segments partly ferruginous. 

Tomentum on tergite bases light to medium brown. Bands of grey tomentum cover 0.0.5-0.6 the length of 

each tergite apically (segment 1 is half to fully covercd), the grey usually extending towards the base in a 

broad triangle, dividing the brown area into two large spots. Vcntrolateral ares broadly grey, narrowing 

basally. About 4-5 strong bristles on each side of tergite 1 white, oAen yellow in fernales. Al1 laterd setae 

white, longest on tergites 1-3, ercct, sparse. Dorsal setulac short and mostiy white, somc dark sctac basally 

on tergites. Stcmite tomentum gold-grey, hairs white. 



Female. As in male. Sometimcs a few of the bristlts on tcrgite 1 light bmwn. Apical grcy bands 

extending strongly or wcakly in a triangle antcriorly on midline. Latcral setac on tcrgitcs 4-7 vcry short and 

dark. Dorsal setulm mostly da& some specimens with white sctulac apically on basai segments. 

Male genitalia (Figs. 484-495). Epandrium and hypandrium/ gonocoxite complex dark brown, ferruginous 

basaily and covered with gold-grey tomenhm except on hypandrium. Seid brush dark brown; other setae 

dark brownlblack, numerous, prominent, especially dorsally on epandnum. Width of epanûriurn halves in 

lateral view (Fig. 485) about 0.45 times the length, widest at about 0.6 the distance f?om the base; strongly 

convex dorsally, broadly rounded apically, the apicoventral corner broadly angled. Medial face of 

epandrium as in Fig. 486. In dorsal view, mediai margins of epandriurn strongly concave; basai sclerite 

strong (Fig. 484). 

Gonostylus (Figs. 49 t -494). Secondary medial flange present; smail tooth on dorsal flange near 

junction with medial flange; dorsornedial, lateral and ventrolateral teeth prorninent. Hypandriud 

gonocoxite complex in ventral view (Fig. 493) with length about 0.5 times the width, the transverse slit at 

0.8 the length. In lateral view (Fig. 494), exposed length of gonocoxal apodeme about 0.5 times the basal 

width of hypandrium; apodeme with small sclerotized web ventrally. 

Phallus (Figs. 487-489). Paramere sheath dorsally 0.4 times the length of phallus (excluding 

ejaculatory apodeme). Ventral process with low carina. Apex of paramere sheath with ventrolateral carina 

and without ventral flange. Sperm sac width in dorsal view 0.4 times the length of phallus. Ejaculatory 

apodeme with slightly convex ventral margin in lateral view, modemtely spatulate in ventral view; 

triangular in cross-section, the ventral surface flat, the dorsal carina thick and narrow. Subepandrial sclerite 

as in Fig. 495. Broad triangular unsclerotized area in basal 0.25, a narrow unsclerotized portion in central 

0.50; spines blunt. 

Female geaitalia (Figs. 497-499). Undissected: Hairs white, erect; tergite and sternite 8 dark broWlack, 

ofien brown/femginous apically on tergite 8 and basally on stemite. Ventral surface of hypogynial valves 

with medial and lateral carinae and short hairs basally. Lateral lobe setae stout and strong. Cerci 

b r o d l a c k  with Iight brown setae. Dissccted steniite 8 (Fig. 497) with basal width about 0.7 tirnes the 

length; undivided. Length of unscleroiizcd area between hypogynial valves 0.4 timcs sternite Iength. 



Tergite 9 sclerites as in Fig. 498; sternite Y-shaped, mediaily undivided (Fig.498). Tergite 10 

brownhlack, usually with 5-6 black acanthophorite spines on each side. Spermathecae (Fig. 499) with 

s traight or slightl y curved terminal rcservoirs about as thick as rcservoir duct; terminal rcservoirs without 

wart-like protuberances on surface. Basal stnated duct without fine scales; junction with basai duct with 

scales; basal: duct short. 

Type Material. 

HOLOTYPE. a' labelied: "[rectangular beige label] Sugar Grovei O 10.vi.28"; "rectangular beige label] 

Lasiopogonl opaculus/ Loewl det. J. Wilcox"; "[rectangular white label] SW Brocdey/ Collection/ 1955"; 

My Holotype labcl'WOLOTYPE/ Lasiopogon cf/ woodonun Canningsl des. R.A. Cannings 1999 [red, 

black-bordered label]" has been attached to this specimen. Dissected genitaiia in plastic via1 undemeath all. 

USNM. 

PARATYPES (66 designated). U.S.A.: Delaware, Water Gap, vi, Mn. A.T. Slosson (1 9, AMNH). 

indiana, Montgomery Co., Shades St. Pk,  20.v. 1990, M.D. Baker (1 O ,  MDBC). Maryland, Plumrners 

Island, 7.v.1913, R.C. Shannon (1 9, USNM), 5.v.1914, R.C. Shannon (la", USNM), 10.v.1914, R.C. 

Shannon ( ld,  USNM), l.v.1915. R.C. Shannon (19, USNM), 6.v.1916, J.C. Crawford(ld, USNM). Ohio, 

Bainbridge, Paint Cr., 1 .vi. 1942 ( Id, EMFC); Cincinnati, 22.v. t 900, Dury ( 1 a', 1 Q , OSUC), 9- 16-vi. 190 1 

( 1  a", OSUC); Columbus, J.S. Hine ( 1 d,  OSUC); Fairfield Co., 12.v. 1954, R.E. Woodmff ( 1  d, FSCA); 

Hocking Co., Goodhope Twp., 13.v.1938, R.M. Goslin (la", BMNH), 27.v.1951, R.M. Goslin (38, OSUC), 

30.v. 195 1 (2d, OSUC), Goodhope Twp., "Neotoma", 12.v. 1954 (1 a", 2 4 .  OSUC), "Neotoma". 14.v. 1950, 

E.S. Thomas ( M ,  OSUC), 20.v.195 1, E.S. Thomas (2d, 3 0 ,  OSUC); Hocking Co., J.S. Hine ( 2 4  OSUC); 

Ira, I.S. Hine ( 1 d, OSUC); Lake Co., Willoughby, 18.v. 1965, J.C. Pallister (2d, A m ) ;  Licking Co., 

Newark, 27.v. 1936, R.M. Goslin ( 1  9, OSUC), l.v.1938, R.M. Goslin ( 18, 1 9, OSUC), 6.v. 1938, R.M. 

Goslin ( 1 9 ,  BMNH; 3d, 1 g, OSUC; 1 9, MCZC; 1 d, USNM), 8.v. 1938, R.M. Goslin ( 1 9 ,  B W ;  7d, 

13, OSUC; 1 d, SEMC), 29.iv. 194 1, R.M. Goslin (1 d ,  39, OSUC); Loudonville. 6.v. 19 15 (1 a', CASC); 

Sugar Grove, IO-vi.1928 ( I d, OSUC; I a', 1 9, USNM); Wamn Co., 23.iv. 1962, F.J. Moore (1 d,  OSUC). 

Virginia, Great Falls, 2.v. 19 17, C.T. Greene ( 1 d, USNM), 12.v ( 1 d, MCZC), 30.vi ( 1 cf, MCZC). 

Type Locality. U.S.A., Ohio, Sugar Grove. 



Tasonomic Notes. Specimens d e s c n i  hcre as L. woudorum wcre subsumcd in Cole and Wilcox's (1938) 

concept of L. opaculus. 

Etymology. Named in honour of Dr. D. Monty Wood, exninent diptcrologist, and Grace C. W d ,  who 

have long been generous fiiends and mentors. 

Distribution (Fig. 528). Nearctic; U.S.A., Virginia and Maryland wtst to Ohio. 

Phylogenetic Relationships. Membcr of the tetragrantmus species group; in an unresolved trichotomy 

with L. chrysotus and L. flammeus. 

Natural History. Habitat: strcamsides. Recordzd dates: 23 April to 16 June. 



5. PHYLOGENY OF LASIOPOGON 

5.1 Phylogenetic Interpretation of the Stichopogoninae and the Monopbyiy of L11swpugon 

A brief cxamination of the rclationships among the genera of the Stichopogoninae as it is now 

conceived (Hull 1962, Artigas & Papavero 1990) is undertaken here in an attempt to clarify the 

phylogenetic position of Lasiopogon. 1 have not studied the biogeography of the subfamiiy. 

5.1.1 Character Analysis 

The 19 characters and theu states used in the phylogenetic d y s i s  of the genera of the 

Stichopogoninae are summarized beIow. Each character is numbered; these numbers correspond to those 

on the character matrix (Table 1), in the cladogram (Fig. 590) and in the discussions concerning 

evolutionary relations hips. For each character the inferred plesiomorphic and apomorphic ( 1 for binary 

characters, 2, 3 ,. .. for multistate ones) states are described. Weight values (see 2.6) assigned to character 

states are indicated. Weights were not used in the analysis but reflect the confidence that 1 have in the 

charactets utility to de fine robust clades. Genera in the subfamily S tenopogoninae, in particular 

Stenopogon Loew and Bath-vpogon Loew, are used as outgroups. Character 7 was unordered in the analysis. 

1. Epandrium form (horuontally clasping). Two states: plesiomorphic - entire or incompletely divided 

and not clasping; apomorphic 1 - compktely divided and halves horizontally clasping (++). This is the 

tmformation fiom a plesiomorphic stenopogoninine epandnum to that of Lasiopogon. These states are 

discussed M e r  in 5.1.2. 

2. Epandrium form (vertically clasping). Two states: plesiomorphic - entire or incomptetely divided and 

not clasping; apomorphic 1 - epandnum entire, hoodlike, vertically clasping (+++). This is the 

transformation lrom a plesiomorphic stenopogouinine epandriurn to that of Stichopogon and its close 

relatives. These states are discussed M e r  in 5.1.2. 

3. Epandrial apodemes. Two states: plesiornorphic - absent; apomorphic - present (*). In the genera 

that 1 have examined, epandrial apodmes are present only in Lasiopogon and are indicative of rnonophyly. 

Presumably they are associated with the horizontally clasping function of the independcnt epandriurn 

halves, although they are absent in Bathypogon, where the epandriurn is generdly less strongly sclerotized 

compared with that of Lusiopogon. In some species of Stichopogon and Lissotefes, at Ieast, the hoodlike 



epandrium has apodemes b d y .  1 assume that these are not homologou with the apodemes of 

h i o p o g o n ,  but raîher have developed h m  the base of an entire epandrium to aid in the vertical clasping 

mode found in these genera 

4. Fusion of hypandrium and gonocoxites. Thrce States: piesiomorphic - hypandrium and gonocoxites 

separate; apomorphic 1-- hypandnum~gonocoxite ftsion complex with medial horizontal slit and vertical 

dit (++); apomocphic 2 -- gonocoxites fused but no horizontai sfit present (+). Multistate character treated 

as ordered. See 5.1.2 below for further discussion of this c h c t e r .  

S. Gonocoxal apodemes. Two states: plesiornorphic - not exserted fiom base of hypandrium/gonocoxites 

or very shallow lobes; apomorphic - strongly exserted (+). In the Stichopogoninae the apomorphic state is 

homoplasious, appearing in some species of Stichopogon and Rhadinus, at least. Sinclair et al. (1994) note 

that elongate apodernes have evolved independently a number of times in the Tabanomorpha, 

S tratiorn yidae and AsiIoidea. 

6. Conocoxite setal brush. Two states: plesiornorphic - absent; apomorphic - present (tt.). A dense patch 

of strong bnstles clothes the medioapical area of the gonocoxites in Lasiopogon species. I consider this 

character indicative of rnonophyly, although a similar, but less organized, setal concentration is present in 

some Rhadinus species. 

7. Subepandrial sclerite shape. Two states: plesiornorphic -derite platelike or shelflike; apomorphic - 
sclerite reduced to comblike rods (*). In the genera of Stenopogoninae and Stichopogoninae exarnined, 

rnost show the plesiomorphic state: a plate sclerotized in various intensities -- either hlIy sclerotized and 

hem-s haped (e. g. Tillo broma) or Iaterally chic kened (e.g . Slenopogon, Bathypogon, To wnsendia, Rhadinus, 

Argvropogon). In Stichopogon and Lissoteles the apomorphic condition, rods and cornblike stnichires, 

replaces the simple plate. 

8. Subepandrial sclerite vestiture. k e  states: plesiornocphic - sclerite with fine setae; apomorphic 1 -- 

setae rnodified into ~tout, bIunt or attenuate spines (+++); apomorphic 2 - setae absent (++). The spines in 

Lasiopogon (apomorphic 1) are strongly indicative of monophyly. 1 considcr the absence of setae 

(apomorphic 2) as an independently derived loss of the plesiomorphic state. The multiple states are treated 

as unordered. 



9. Form of cerci. Two statcs: plesiomorphic - cerci padiikc, Iightiy sclcrotued, w, apomorphic - 
sclerotized strongly and without hairs (+). The apomorphic condition shows considerable homoplasy; it is 

common in the Stichopogoninae and is widespread in the Stenopogoninnll, but the plesiomorphic state 

occurs in Bathypogon. 

10. Fusion of cerci. Two states: plesiomorphic - cerci separate; apomorphic - cerci fiised (*). Fused 

ceci have arisen a number of times in the Stenopogoninae (e.g., Cvrfopogon Loew) and other subfamilies 

(e.g., Lesrornyia Williston in the Dasypogoninae). 

11. Lateral ejaculatory processes. Three states: plesiomorpbic -processes large; apomorphic 1 - 

processes srnaIl(+); apomorphic 2 - processes absent (++). Processes have been lost in al1 genera of the 

Stichopogoninae examined except Lasiopogon and Rhadnius, and the state in Eremodrornus is unknown. 

There is considerable homoplasy in the distribution of the apomorphic 1 state in the outgroups. 'fhis 

rnultistate character is andyzed as ordered. 

12. Rotation of genitalia. Two states: plesiomorphic - genitalia unrotated; apomorphic - genitalia rotated 

(++). 

See section 3.7. The presence of the apomorphic state is variable within the Asilidae. 

13. Pulvilli. Two states: plesiomorphic - pulvilli present; apomorphic - pulviIli absent (++). The 

apomorphic condition is found in Rhadinus and Eremodrornus; there is no homoplasy in the ingroup. 

Pulvilli are lost in several other asilid lineages including the subfamilies Leptogastrinae and 

Stenopogoninae (e.g. Ablaufus Loew) 

14, Cell M3. Two states: plesiomorphic - ce11 M3 open; apornorphic - ceIl M3 closed and stalked (++). 

The apomorphic state is widespread in the Asilidae, încluding the Stenopogoninae, and it occurs in 

Bath-vpogon, one of the outgroups. It is cspecially prevalent in the Asilinae, considered to be the rnost 

derived sub famil y. 

15. Shape offrons. Two states: plesiomorphic - bons paallel-sided; apomorphic - Erons expanded 

dorsally (++). Ouiside the Stichopogoninae, a few genera of Stcnopogoninae, Uicludhg WillLFtonina Back 

and Hermannomy ia Oldroyd have an expanded frans. Cerotainia Sc hiner in the A tornosiini (Laphriinae) 

aiso shows this character state. 1 assume that these conditians art independently derived in the different 

lineages. 



16. Structure of face. Two states: plwiomorphïc - fkcc gibbous and mystax extensive with long ses; 

apomorphic - face flattened. mystax reduced (*). ï h e  apornorphic state occurs in various asilid lineagcs. 

17. Setation of scutum. Two states: plesiomoiphic - notal bristles strong; apomorphic - notal bristles 

reduced (+). 

18. Structure of prostemum. Two states: plesiomorphic - prosternum complete, fised laterally with 

proepistemum; apornorphic - prosternum reduced, bordered by membrane (+). Clements (195 1) and Hull 

( 1962) considered a complete prosternum to be plesiomorphic. Clements believed there was too much 

variation in the ciiaractcr for it to be diagnostic at the tribal level, as promoted by Hardy (1948). 

19. Gonocoxite apex. Two states: plesiomorphic - with process(es); apomorphic - without process(es) 

(+). Many genera in the Stcnopogooinae and other subfarnilies, and also in the Therevidae and Mydidae, 

have one or more processes near the apex of the gonocoxite. Although there is no homoplasy in the 

ingroup, 1 have given this a Iow weight because 1 am unsure of the homology of the processes. 

5.1.2 Relationships Among the Cenera of the Stichopogoninae and the Moaophyly of the SubfamUy 

Hennig86 analysis produced nine equaliy most parsirnoniou trees with a length of 3 1 steps, a 

consistency index of 70 and a retention index of 7 1 .These trees have a basal trichotomy. However, the 

liniung of Stenopogon and Bath-vpogon (character 18) in a dichotomy with the Stichopogoninae is also 

equally parsirnonius. This is a more pleasing topology, and one that mirrots the presently accepted 

classification (Barhypogon in the Stenopogoninae), but I have chosen the trichotomy (Fig. 590) because 1 

beIieve it better illustrates the ambiguous position of Bah-vpogon with respect to the structure of the male 

genitalia. The fiised hypandrium/ gonocoxites and the separate, horizontally clasping epandrium hahes 

(with basal sclente in some species) are strong links to Lasiopogon. 1 prefer to leave the trichotomy 

unresolveci until more derailed analyses are done. 

Al1 trees shared the same topology with respect to the brisai clades of the Stichopogoninae. The 

subfamily remained monophyletic with Lmiopogon the sister group to the rest of the lineage. The only 

variations among the trees wcrc in the relationships among Towmendia, Cfinopogon, Lissoteles and 

Stichopogon. Figure 590 is the ace with the best support for this ambiguous clade (non-homoplasious 



character 4). It is also the tree that shultaneously uses, without resorting CO tiomophsy, the only high- 

weight character (7) defining relationsttips within the clade. 

The sister group to Lusiopogon contains the rcst of the genera of the Stichopogoninae. This clade 

is a well-supported monophyletic group characterized by the hoodlike epandrium (2) and the flat face and 

reduced rnystax ( 1 6). Within this group the monophyly of the clade of Rhadinw plus Eremodromus is 

supported by the loss of pulvilli (13) and the occurrence of a closed M3 ce11 in the wing ( 1  4). 

The clade of Argyropogon plus the group of genera containing Towmendia, Clinopogon. 

Lissoteles and Stichopogon shares the lack of setae on the subepandrial sclerites (8) and the loss of lateral 

ejaculatory processes (1 1). The monophyly of the trichotomy consisting of Toiunsendia, Clinopogon and 

Lissoteles pIus Sfichopogon is only weakiy supported by the apomorphy of the totally fused hypandrium 

and gonocoxites (4), a state that is reversed in Stichopogon. The homoplasious apornorphic States of 

characters 9 (sclerotized cerci) and 17 (reduction of nota1 setae) are also supportive, especiall y character 9, 

which is not found elsewhere in the ingroup, but only in Stenopogon, one of the outgroups. The monophyly 

of Lissoteles plus Stichopogon is strongly supported by the possession of comb-like subepmdrial sclerites 

(7). 

The monophyly of the Stichopogoninae is indicated by several synapomorphies. The dorsally 

expanded frons ( 15) occurs rarely in non-stichopogonines; 1 assume the state is independently derived in 

WiUistonina Back. 1 consider the expanded fions a synapornorphy of the genera of Stichopogoninae. 

The coalesced hypandrium and gonocoxites (4) is characteristic of the subfamily. These structures 

are inextricably hsed into a bowl-shaped unit. The approximate extent of the original scierites is indicated 

by the presence of a ventromedia1 sIit running at right angles to the mid-line of the structure (Lusiopogon. 

Rhadinus, Eremodromus, most Stichopogon), by a reduction in sclerotization in this position (some 

Stichopogon), by a significant gap there (Lissoteles), or by complete fusion (Clinopogon). Bathypogon in 

the Stenopogoninae also has coalesced hypandrium and gonocoxites. Coalesced hypandnum and 

gonocoxites are found in other asilid lineages (e.g., Laphriinac, Laphystiinae, Trigonomimime), but it is 

not clear if these fusions are homologous with that scen in the lineagcs treated hem. The reduced or lost 

latcral ejaculatory processes (1 1) link the genera in the subfamily, drhough 1 consider this weak support for 

monophyly. Similarly, the loss of processes on the gonocoxite apex (19) is weakly supportive. Unlikc the 



memben of the S tcnopogob ,  the Stichopogoninae main the cornpletc prostemm (18), which is a 

reversal to the ancestral state. 

The plesiomorphic condition of the asilid epandriurn is unclear, although Sinclair (11. (1994) 

confirmed that in the groundplan of the Brachycera the epandnurn is an entire sclerite. Yeates (1994) 

considered this state to be ptesiomorphic for the Muscomorpha (senru Woodley 1989) and considered the 

divided qandriurn of Stenopogon to be apomorphic. On the other hand, Papavero (1973a) stated that "fiee 

epandrid ha1vest' were plesiomorphic in the Asilidae. Karl( 1959) believed a partly divided epandrium was 

in the groundplan of the Asilidae and that entire sclerites (e.g. Stichopogon) as well as completely divided 

ones (such as in Lasiopogon) were apomorphic. Certainly, epandria split mediaily to various degrees are 

rather common in asilid taxa considered plesiomorphic, as are flattened epandria divided completcly in 

two. Nevertheless, an cpandrium articulating in membrane and clasping horizontal1 y ( 1 ) is rare in 

subfarnilies other than the Asilinae. This situation must be considered apomorphic. However, it is a 

different picture than that found in the test of the Stichopogoninae. 

In al1 genen in the subfamiiy except Lasiopogon the epandrium is an undivided sclerite arched 

over the rest of the terminalia like a hood, forming a vertically clasping structure with the hypandtium/ 

gonocoxite complex (2). This fom of epandriurn is found nowhere else in the Asilidae; it is clearly an 

apomorphy compared with the fl ap-like, rather rigid, often Iubed or divided, epandrium of the 

Dasypogoninae, Stenopogoninae, and other related groups. The clade defmed by the hood-like epandrium 

is a stronger monophyletic group without the inclusion of Lasiopogon. 

Lasiopogon sits uncomfortably in the Stichopogoninae. Its general appearance - prominent face 

and, for the most part, setose body, sets it apart fiom the other gcnera. More significantly, the divided, 

clasping epandrium is anomalous in the group. The prcsent analysis places it as the sister group to the rest 

of the subfamily. Given this relationship, Barhvpogon, currently placed in the Stenopogininae, is a 

candidate for the sister group to the Stichopugcnime. Such solutions require a more thorough phylogcnetic 

analysis developing a satisfactory higher classification for the Asilidae. Udortunately. such a task is not 

within the scope of this study. 



5.13 The Monophyly of hiopogon 

The following apomorphies support the monophyly of hiopogon: 

1. Completely divided cpaadnum balves strongly concave vtotrally in cross-section, horizontally clasping 

(found elsewtierc only in Bath-vpogon) (1). 

2. Welldeveloped epandrid apodemes (3). 

3. Gonocoxal apodemes suongly exserted h m  the base of the fused hypmdrium/ gonocoxites (5). In no 

other genera that 1 have examined (except in a few species of Rhadinus and SIichopogon 

[Stichopogoninae]) do these apodemes extend beyond the base of the hypandrium as more than small, low 

lobes. 

4. Dense b m h  of strong, posteriorly directed bristles medially on the gonocoxite lobes ( found efsewhere 

only in Rhadinus, where it is poorly developed) (6). 

S. Subepandnal sclerite strongly sclerotùed and covered with stout, short, ventrally projecting striate spines 

(9). 

6, At the level of the Stichopogoninae, the genitalic rotation found in Lasiopogon is a genenc apomorphy 

( 12). 

7. Metacoxal peg, when present, slender, weak and acute (except in the aberrant L. unc-7sp. nov.). 

5.2 Phylogeny of  the Species Croups 

5.2.1 Character Analysis 

The analysis of Lasiopogon species groups presented here is tentative and incornplete. There are 

few good external characters dividing the genus into monophyletic groups; most of these groups are based 

on genitalic characters. Two exemplars from each of several postuiated monophyletic groups were included 

in the analysis of the species group relationships. The reduction of the scope of this sntdy owing to a lack of 

time (see 1.4) meant that many Palaearctic species wcre not studied in detail and are not included in the 

phylogeny. F h e r  analysis will likely mult  in the establishment of additional groups for some of thesc 

species in and around the cincw clade. With a few exceptions, Nearctic species have been assigned species 

groups. Appendix 1 contains a list of the species groups and species of h i o p o g o n  as presently understood. 

The 48 c haracters and thcir States uscd in the phylogenctic analysis of the species groups of Lasiopogon are 



summarized in Table 2. Each character is numbered; these numbers cornpond to those on the character 

matrix (Table 2). on the cladograms (Figs. 592-595) and in the discussions conccrning evolutionary 

relationships. For each character the infemd plesiomorphic and apomorphic (1 for bimry characters, 2, 3... 

for multistate ones) states are descriid. Weight values ( s e  2.6) assigned to character states are indicated; 

weights were not used in the analysis. Characters 12,22,23,36,43, and 47 were unordercd in the analysis. 

Thorax and Appendages 

1. Halter knob. Two states: plesiomorphic - haiter knob without dark spot; apomorphic -- halter knob 

with dark spot (+). The halter knob has a large dark spot in several Lasiopogon limages. In thefimipennis 

group, it is a strong mark that occurs in al1 specimens of ail species and is a synapomorphy of the group. It 

rnay bc independently derived compared to its appearance in other groups where ail species do not have the 

mark and where it rnay be Iess definite when it occws. In some groups it cari link sister taxa (e.g., L. prima, 

L. septentrionalis) but in others its presence is less reliable, wen in a particular species (cincrus, montanus 

groups) (Caniiings 1996). 

2. Coxal peg. Two states: plesiomorphic - present; apomorphic - absent (+). The coxal peg is a small 

projection on the antenor face of the hind coxa present in the Therevidae plus some taxa of 

Apsilocephalidae and Bornbyliidae; its presence in various tabanomorph families is not considered 

homologous by Yeates (1994). Although Yeates did not note it, many asilid genera also have a coxal peg, 

similar in shape and position to that of the Therevidae. 1 have not searched extensively for the character in 

the family, but it occurs in at least Stichopogon and Lasiopogon and in the stenopogoninine genen 

Kvpenetes, Tillobroma, Bahypogon, Willistonina, and Cvrtopogon. In Lasiopogon it is subject to 

considerable homoplasy. It is resüicted to several species groups in the cincrus clade, most of which are 

fiom the West Palaearctic, and to the mainly Nearctic terricola group in the bivitratus clade (Fig. 13). 

Except in L. unc-7 sp. nov., the peg in Lasiopogon is smaHer, thinner and more acute than the stout, 

rounded one found in other genera. Despite its homoplasious distribution in the genus, it is oflen usefiil in 

determinhg the monophyly of species groups. 

3. Colour of tibiae and genitalia. Two states: plesiomorphic - tibiae and extemai genitalia browntblack or 

rnosdy so; apomorphic - tibiae and e x t d  genitalia rcddish (+). The apomorphic state is scattcred 



throughout the genus but is found in ail but one specits of the testuceus group and is indicative of the 

group's monophyl y. 

4. Anepimtron setae. Two states: plesiomorphic - absent; apomorphic - present (+). The apornoiphic 

statc is homoplasious in the more dcnved clades, the mepimeron bearing a few fine hairs in in the 

calfornicus, bivittatus, opaculus and akaishii species groups. 

5. ScuteUar bristles. Two states: plesiomorphic - ananged in a single row; apomorphic - arranged in two 

or more irregular rows (+). The apomorphic state is subject to homoplasy as well as to errors in 

interpretation owing to intermediate s tates in several species exarnined. 

6. Media1 stripe on scutum. Two states: pIesiomorphic - absent; apomorphic - present (+). In the 

plesiomorphic state there is a pair of acrostichal stripes straddling the midline of the scutum in addition to 

the broader donocentral suipes. A dark stripe along the midline (mediai stripe) replaces the acrostichal 

stripes in the apomorphic condition. This occurs in the much of the cincnrs clade and a majority of species 

groups in the basal part of the bivittatus clade. It is also found in a large proportion of specimens of L. 

cinereus in the opaculus clade, where it is apparently independently denved. 

Epandriurn 

7. Basal sclerite. Two states: plesiomorphic -- prcsent as a defmite sclerite (Fig. 537); apornorphic - vague 

or absent (++) (Fig. 536). The basal sclerite is a small rectangular or oval sclerite lying in the subepandrial 

membrane between the bases of the epandrial halves. It has not been described before. Probably it 

strengthens the articulation at the base of the clasping epandrium in many species where the epandrium 

halves are comptetely separated and horizontally clasping; 1 have found it only in Lasiopogon and 

Buthypogon, the only two members of the Stenopogoninad Stichopogoninae that show this epandrium 

structure. FrequentIy the membrane is vaguely darkened or the position of the sclerite is weakly indicated; 1 

score this situation as apomorphic. 1 postdate that the weak form is derived rather than incipient, even 

though it occm in a number of species of Bath-vpogon, one of the the outgroups. My reasoning is based on 

the observation that the apomorphic state, which occurs pri@ly in the cincm clade, is usually associated 

with a more strongly sclerotized and massive epandrium (apomorphic) where the additional strength 

provided by the sclente is perhaps unnecessary. 



8. Basal umbo. Two states: plesiomorphic - absent (Fig. 337); apomorphic - prescrit (+) (Fig. 534). n e  

form of the epandrium in Bathypogon and the bivittam group and opacultcs section of hiopogon is the 

plesiomorphic state in the ingroup. Additional strcngthening and grasping capability derived fiom heavily 

sclerotized basal wibos, apical flanges and teth are apornorphic, found mostly in the cincm clade and tbe 

basal lineages of the bivittattcs clade. 

9. Dorsornedial tooth. Three states: plesiomorphic - absent (Figs. 533,537); apornorphic 1 - small, 

sclerotized tooth (+); apomorphic 2 -- large, more or less flaaened tooth-like lobe (*). A distinctive, 

small, usually truncate tooth occurs at about the midpoint of the dorsomedial margin of the epandrium (Fig. 

534); it is homoplasious in some of the groups in which it occurs. I do not consider this homologous to the 

angle that sometimes devclops on the basal convexity of the epandrium in the opaculur clade (expressed 

most strongly in L. monricola). The apomorphic 2 state is a synapomorphy of the terricola group; it is best 

developed in the pair of L. septentrionalis and L. prima, wherc it is disc-like (Fig. 535). 1 am unsure of the 

homology between the apomorphic 1 and 2 states and thus am treating them as independently denved from 

an umodified epandrium margin. 

10. Shape of epandrium apodemes. Two states: plesiomorphic - shon and broad (Figs. 529-536): 

apomorphic -- elongate (+). The bivittatus and opaculus sections are dominated by species having strong 

epandrium apodemes (Fig. 537), allhough there is considerable variation in the intensity of the elongation. 

11. Apical flange. Two states: plesiomorphic - absent; apomorphic - present (+). In its plesiomorphic 

state the apex of the epandnurn half is muicate or rounded with a simple. unadorned margin (Fig. 537). In 

various Iineages the margin is toothed or othenvise modified and there is some question as ta the homology 

of the various structures, most of which, for rhis reason, have not been used in the analysis. The apicaI 

flange occurs in one group of species (Fig. 529). 

Hy pandrium and Gonocoxites 

12. Sbape of gonocoxal apodemes. Four scates: plesiomorphic - spatulate, exposed portion usually shon, 

apically as wide as long (Figs. 55 1-552); apomorphic 1 - more or less parallel-sided and much longer than 

wide (+) (Figs. 563-564); apomorphic 2-spahilate, curved, longer than wide (+) (Figs.559-560); 

apomorphic 3 - very long and smngly spatuiatc, embedded in a sclerotized web tûat links the apodemes 

ventrally (+++) (Figs. 553 -554). Most o tha  genera in th Stichopogoniiuc have small, shdlowly lobed 



apodemes, and 1 considcr the short, spatulate fonn to be pltsiomorphic and the three apomorphic States to 

be independently derived. Apomorphy 3 is strongly indicative of the monophyly of the cinchrs group. 

Multistate character treated as unordcred in the analysis. 

13. Length of gonocodte apical lobes. Tbree states: piesiomorphic - elongate, apically acute or narrowly 

rounded, extending well past the articulation of the gonostylus (Figs. 549452,555-556); apomorphic I - 

moderately produced apically, broadly rounded and extending only a short distance past the articulation of 

the gonostylus (Fig. 553) (H); apomorphic 2 - absent (Fig. 56 1-566) (+-t). The apomorphic states are not 

homoplasious, but 1 am not confident of al1 my interpretations and have given them a medium weight. This 

muftistate character is treated as unordered in the analysis. The gonocoxites in many of the putative basal 

lineages of the Asilidae are elongate apically, ofien bearing acute processes in addition to the gonostyli. 

This is the situation in ail the Stenopogoninae and Stichopogoninae that 1 have exarnined. In Lasiopogon 

elongate gonocoxites occw in severai lineages; I consider this the plesiomorphic state. Both the 

plesiornorphic and apornorphic 1 states are associated with elongate gonostyli, the plesiomorphic form. 

Apical lobes are not associated with the medial articulation of the gonostylus and are not to be confised 

with the more medial lobes in the bivittatw group and opacuhs section that are sometimes prominent and 

bear strongly sclerotized processes (see character 14). The apical lobes in these groups are absent. 

14. Structure of media1 lobe supporting gonostylus. Three states: plesiomorphic - simple fold on the 

media1 margin of gonocoxite (Figs. 553,557,559); apornorphic 1 - sclerotized process directed dorsally 

(+++) (Fig. 82); apomorphic 2 - a process similar to apomorphic 1 but more heavily sclerotized and 

strongly apically ridged, with a ventromedial tooth (+++) (Fig. 566). 1 interpret this rnultistate character as 

ordered. 

15. Setation of media1 lobe supporting gonostylus. Two states: plesiomorphic - apical surface of lobe 

without dense bmsh of fine hair; apomorphic - apical surface of lobe with dense brush of fine hair (++) 

(Figs. 50, 54). The apomorphic statc occurs in combination with that of character 1 7, suggesting that the 

two characters are related. 

16. Setal brush of gonocositc. Threc statcs: plesiornorphic - b m h  absent; apornorphic 1 - bristles 

densely arranged and of shi lar  length, or somewhat longer rncdially, apomorphic 2 - lateral bristles much 



longer than medial oncs, which arc fher a d  mort densely arrangeci (*). ï h e  apomorphic state is 

strongly indicative of monophyly. 

Subepandrial Sclerite 

17. Form of scierite. Two states: plesiomorphic - viewed h m  the apex, the sclerite more or less hem- 

shaped, the basal emargination more or less rounded, somctimes triangular (Figs. 538-546); apomorphic - 
the sclerite more or less U-shaped, the halves completely separate or, more comrnonly, joined for a short 

distance near the apex, the deep basai emargination tnangular or linear (*) (Figs. 547-548). There is some 

hornoplasy in this character, and the states in a few species are dificult to interpret (Fig. 544). In gened,  in 

the apomorphic state the apex of the sclerite is somewhat shelf-like, more or less distinct fiom the lobes of 

the hypoproct (Figs. 547-548). 

18. Shape of oclerite spines. Two states: plesiomorphic -- spines tapered fiom base, narrowly acute and 

attenuate (Figs. 36-37); apomorphic - spines more or less parallel-sided basally, blunt or bluntly acute 

(Figs. 33-35)(++). These spines are a strong synapomorphy of Lesiopogon species. Reversa1 of the 

apomorphic state occurs in one small derived lineage. 

19. Distribution of sclerite spines. Three states: plesiomorphic - spines absent; apomorphic 1 - spines 

unevenly distributed over scierite, often concentrated apically and basally (Figs. 7 1.4 15,495); apomorphic 

2 - spines densely packed over entire sclerotized surface (*) (Fig. 55). The apomorphic state is 

indicaiive of monophyly. 

20. Medial unsclerotized area. Two states: plesiomorphic - medial margins of sclerite of rypical fom. 

more or less evenly sclerotized (Fig. 32); apomorphic -- rncdial rnargins with unsclerotized areas 

encroaching laterally (+++) (Figs. 197-2 13,339,367). 

Gonostylus 

21. Gonostylus form. Two states: plesiomorphic - elongate, longer than wide, ofien stalked (Figs. 549- 

564); apomorphic -- apically compressed, usually as wide as, or wider than, long (+) (Figs. 565-566). In 

al1 genera of Stenopogoninae and Stichopogoninae examined or studied in the literature, the gonostylus is 

elongate and usually more or less Iincar. This is also usually the case in other asiloid families; I consider it 

the plesiomorphic state. In the bivittatus and opaculus sections of Lesiopogon the gonostylus is dmost 



always a rather cornplex, flattened, broad stnicturt. The cxccptions are in two Chinese sptcics whert a 

more elongate form is secondarily derived Erom the apomorphic statc. 

22. Form of goaostylus apex. Five states: plesiomorphic - fingerlike, with or without processes of various 

types (55 1-556,56 1-564); apomorphit 1 - flattened latedly into a dorsaily pointed hatchet shape (+++) 

(Figs. 549-550); apomorphic 2 - birdshead shape with dorsoapical spinc (*) (Figs. 559-560); 

apomorphic 3 - birdshead shape with dorsoapical fold (+++) (Figs. 557-558); apomorphic 4 - apically 

flattened with media1 flange and expanded laterai area (+++) (Figs. 565-566). Multistate character treated 

as unordered in the analysis. 

Phallus 

23. Lateral form of phallus apex. Seven states: plesiomorphic - aedeagal tube and its sheath longer than 

dorsal carina, the apex of the carina rounded or smoothly tapered (Figs. 567-570.575); apornorphic 1 - 

aedeagal tube and its sheath reflexed, dorsal carina short, falcate (+++) (Fig. 573); apomorphic 2 - dorsal 

carina absent, the ventral margins of the paramere sheath expanded and elongated into a pair of processes, 

creating a trifid phallus apex (*) (Figs. 57 1-572); apornorphic 3 - aedeagaI tube and its sheath broad and 

short, bent strongly ventrally (+++) (Fig. 576); apomorphic 4 - dorsal carina produced apically, a deep gap 

behveen the carina and the aedeagal tube and its sheath (+++) (Figs. 577-578); apomorphic 5 - dorsal 

carina oniy weakly produced apically, the gap between the aedeagal tubdsheath and the apex of the carina 

shallow (+++) (Fig. 580); apomorphic 6 - neck of phallus angled ventraily, the apex tnincate, the dosa1 

carina more or less continuous with the aedeagai tubehheath (+++) (Fig. 47). Multistate character treated as 

unordered in the analysis. 

24. Ventral shape of phallus apex. Two states: plesiomorphic - apex narrower than, or only as wide as, 

the basal part of the phallus neck (Figs. 424,568,572,579); apomorphic - apex wider than the phallus 

neck (++) (Fig. 488). This character refers to the shape of the ventrai margins of the phallus apex and does 

not include the shape of the dorsal carina. 

25. Dorsoventral carina. Thme states: plesiornorphic - apex of phallus simple, without a dorsoventral 

carina (Figs. 567-579); apomorphic 1 - apex of phallus (paramere sheath) ringed by a dorsoventral carina 

(++) (Fig. 580); apomorphic 2 - carina distinct on ventrai half of phallus only (++) (Figs. 237,455). 

Plesiomorphicdly the asilid phallus apically is a rathcr simple tube withîn a tube, the aedeagai tube inside, 



the paramere sheath outsidt; the latter m y  be aartd or tobed at the tip. In Lasiopogon thcm is a ndge 

(dorsovenüai carina) rwining h m  the lip-like ventral tip of the paramere sheath to the apex of the dorsal 

carina. In a few Lineages the carina is absent; 1 consider this a sccondarily denved conditian. 

26. Dorsal carina. Two states: plesiomorphic - dorsal carina linear (Fig. 63-64,567-568); apomorphic - 

dorsal carina flattened into a disc apically (+) (Figs. 47-48,578-579). 

27. Lateral form of ejaculatory apodeme. Two states: plesiomorphic - apodeme broad, long and more or 

less straight (Figs. 574-580); apomorphic -- apodeme short, with ventral margin strongly angled (++) (Figs. 

567-573). Although the apomorphic state displays no homoplasy, 1 have given it onJy a medium weight 

because of the dificulty of interpreting the apodeme shape in some species. 

28. Apicoventral flange. Two states: plesiomorphic - apicoventral flange absent; apomorphic -- 

apicoventral flange present (++) (Fig. 407). Ventrally, the rnargins of the paramere sheath do not meet 

dong the midline. in the apomorphic state the apical parts of these rnargins are expanded ventrally. 

producing a bulge that is visible in ventral view. 

Female Sternite 8 

29. Midline sclerotization. Three states: plesiomorphic -- midline hlly sclerotized (Figs. 57, lO5,58 1-583, 

585); apomorphic 1 -- midline with weakened sclerotization (+) (Figs. 138,433); apomorphic 7 -- rnidline 

broadly membranous (*) (Figs. 89, 584). Plesiomorphically, stenüte 8 is rather stiff and boat-shaped in 

cross-section, the midline sclerotized; a broadly membranous midline is strongly indicative of the 

monophyly of the opaculus group, aithough a form of this apomorphic condition also appears in sorne 

members of the bivittatus group, where it is apparently independently derived. I have given the 

intermediate state (midline sclerotization with lines of weakness) a low weight because there is 

considerable variation in the intensity of this weakness and interpretation of the state is often ambiguous. 

30. Medial processes. Two states: plesiomorphic - medial processes absent (Fig. 73); apomorphic - 
medial process present (+++) (Fig. 57). The presence of long, apically directed processes media1 to the 

hypogynial valves in the akoishii gmup is, pnhaps, the strongest evidence for the monophyly of this 

distinctive lineage. These procegses have lhcir lateral margins incorporated into the hypogynial valves in L. 

akaishii. L. lehri, and L. rokuroi. 



3 1. Laterd lobe setae. Two states: plesiomorphic - s*ae on lateral lobes of sternite 8 weak (Figs. 58 1, 

582,585); apomorphic - some sctae on lateral lobes dcvclopcd into strong bristlcs (+) (Figs. 89,583-584). 

32. Setation of hypogyaial valves. Two states: plesiomorphic - hypogyniai valves with hairs (Fig. 73); 

apomorphic - valves with strong bristies (+++) (Fig. 324). The apomorphic state supports the monophyly 

of the opaculus group, the only limage in which it occurs. 

33. Hypogynial valve carina. Two states: plesiomorphic - ventrai surface of hypogynial valve without a 

medial carina; apornorphic - hypogyuial valve with a medial carina (+). These ridges occur in many of the 

terragrammus group (Fig. 48 1). They are also present on the valves of the akaishii group (Fig. 183); 1 am 

unsure of the homology of the carinae in the two groups because the structure of valve is considerably 

different in the two lineages. 

Female Sternite 9 

34. Dorsal carina. Two states: plesiomorphic -- stemite 9 with dorsal carina (Fig. 90); apomorphic -- 

dorsal carina absent (+) (Fig. 58). The female sternite 9 (fiirca) takes a ~ i d e  range of f o m  in the ingroup 

and outgroups and, for the most part, 1 have discarded the characters of this structure initially screened for 

analysis. For example, sternite 9 c m  be rnedially divided but a given species may ofien show both divided 

and undivided forms. Some groups show consistency of fonn (e.g. the opaculus and akaishii groups) but 

others do not. The polarity of the character states is diffïcult to interpret. Species of Buthypogon used in 

outgroup analysis have strong catinae, and the resemblance of sternite 9 in some of these species to those in 

the opaculus group is striking. Given the outcome of the analysis, however, the opaculus group is derived 

and the presence of a carina there is a reversal. Carinae appear in many species in the cinctus clade but the 

form of the sternite is different fiom chat in the opaculus group. 

35. Cross-section shape. Two states: plesiomorphic - flat; apomorphic - laterally arched (++). The 

pIesiomorphic condition is a flat furca or one somewhat bowed basc'apically. A namw stemite arched from 

side to side is apomorphic. Appafcntly, there is no homoplasy associated with the apomorphic state; 

nevertheless, variation is cornmon and the dificulty in assigning states in some specirnens leads me to 

reduce the character's weight. 



Female Sternite 10 

36. Form o f  bual lobes. Five states: plesiomorphic - narrow but strongly sclerotized a d  smngly fuscd to 

base of segment 10 basally, apically almost meeting at midine; apomorphic I - brod, strongly 

sclerotized, only narrowly joined to segment 10 basally, apically h o s t  meeting at midline (++) (Fig. 90); 

apomorphic 2 - broad, strongly sclerotized but not rcachuig 0.5 the distance to midline (++) (Fig. 58); 

apomorphic 3 - short narrow lobe mostly b e d  to segment 10 (+); apomorphic 4 -- faim or absent (++). 

Treated as unordered. 

Spermathecae 

37. United basal ducts. Two states: plesiomorphic - absent (Figs. 588-589); apomorphic - present (+) 

(Figs. 586-587). P1esiomorphically, the thtee basai ducts of the spcrmathecae open separateiy but together 

in a tnangular pattern, In many species therc appears to be a minor amount of fusion at the base, but this is 

usudly difficult to verify. Apomorphically, the basal ducts are significantly fiised, united into a common 

duct. fiequently for more than half thek length. 

38. Width of basal duct. TWO states: plesiomorphic - basal duct about as wide as the stnated duct (Figs. 

586); apomorphic -- basal duct more than Mce as wide as striated duct (++) (Figs. 587-589). Although the 

apomorphic state is not hornoplasious, variation in duct width could cornplicate interpretation of states, and 

1 have given the character only moderate weight. 

39. Length o f  basal duct. Two states: plesiomorphic - basai duct (including basally coaiesced portion) 

shorter îhan striated duct; apomorphic - basal duct longer than striated duct (++). The apornorphic state 

appears twice in the analysis. 

40. Length o f  striated duct. Two states: plesiomorphic - more than 5 times longer t h  wide, including 

valve (Figs. 586,588,589); apomorphic - Iess than 3 times longer than wide (+++) (Fig. 587). The striated 

duct is narrow in the plesiomorphic state, usually over 10 tirnes as long as wide. Apomorphically, it is 

shortened, but exccpt for the shortest and broadcst fonn, which appears in one group only, discrcte States 

cannot be differcntiatcd with any confidence. 

41. Basal duct sciiioped. Two States: plesiomorphic - margins of basal duct smooth; apomorphic - 
margins scalloped (*). The apomorphic statc the margins of the basai ducts are irregularly scalloped; this 



is a stnicturaf condition of the duct and is not equivaleut to the surface wrinkles seen in some of the wider, 

sac-like ducts found mainly in some species of the opaculus section. 

42. Striated duct width. Two statcs: plesiomorphic - striated duct uniformly thick fiorn valve to junction 

with basal duct (Figs. 588,589); apomorphic - striated duct broad at valve, tapering to junction with basal 

duct (*) (Fig. 586). 1 have given the apornorphic state a medium weight because it occurs twice in the 

ingroup; 1 have not seen it in the outgroups. 

43. Reservoir duct bulbs. Four states: plesiomorphic - absent (Figs. 588-589); apomorphic 1 -- narrow, 

less than twice as wide as reservoir duct (*); apomorphic 2 - broad, two or more times as wide as 

reservou duct (++) (Fig. 586); apomorphic 3 - broad and incorporated into tenninal reservou (+++) (Fig. 

587). Spermathecae in the Asilidae take a bewildering variety of forms, but 1 know of no other genw that 

possesses bulbs or discrete swellings midway dong the reservoir ducts. Apomorphic states 1 and 2 are 

subject to minor hornoplasy in the genus. Multistate character treated as unordered. 

44. Sclerotization of valves. Two states: plesiomorphic - weakly sclerotized, appearing clear; apomorphic 

-- strongty sclerotized, appearing golden (++). 1 consider the apornoiphic state to be indicative of the 

monophyly of the opaculus group even though apparently similar valves occur in two isolated species, L. 

grajus (apenninus group) and L. temeicus (opaculus section). 

45. Differentiation of junction between basal and striated ducts. T h e  states: plesiomorphic - no 

differentiation of junction into valve-like structure; apomorphic 1 - valve-like structure weakly sclerotized, 

appearing clear (+); apomorphic 2 - valve-like stxucture well-deveIoped, sclenized and appearing golden 

(+). In the plesiomorphic state the basai ducts rnerge into the sûiated ducts without any apparent 

differentiation of the junction; the lobed lumen of the basal duct ends abruptly and the simple tube lining 

the stnated duct begins. Differentiation of this junction is widesprcad thoughout the Asilidae (Theodor 

1976) with sclerotized rings or valve-like sleeves being common. Two general apomorphic states occur in 

Lasiopogon, and 1 have interpreted the golden sclerotized structure (apomorphic 2) as arising fiom a cleaf, 

more lightly sclerotized ring (apornorphic 1). There is somc homoplasy associated with both fonns. 

46. Scales on junction between basal and stririttd ducts. Two States: plesiomorphic - absent (Figs. 75, 

140); apornorphic - prcsent (+) (Figs. 387,4 19). In the apornorphic statc the junction between the basal 

and striated ducts bears small, projecting scales. Aithough thc choicc of exemplars in this analysis has 



fortuitously eliminatec! homoplasy in the cladogram, homoplasy is present when more species are 

considercd. 

47. Form of terminal reservoir. Four states: plesiomorphic - strongly coiled (Fig. 586); apomorphic 1 - 

curled or strongly hooked (+) (Figs. 185,588; apomorphic 2 - curfed, joincd to bulb basally (*) (Fig. 

587); apomorphic 3 - gentiy cwvcd or srraight (+) (Figs. 589). in the ancestral state the rcserwirs arc 

coiled; apomorphically, thcy are straightened and shortencd to varying degrees. Apomorphic states 1 and 3 

are subject to homoplasy; state 2 is strongly indicative of monophyly. Multistate character treated as 

unordered. 

48. Terminal reservoir caniculi. Two states: plesiomorphic - caniculi sparse on terminal reservoirs; 

apomorphic - caniculi on reservoirs abundant (++). The apomorphic ytate shows no homoplasy, but the 

assignrnent of states is not aiways clear cut, and 1 have given the character a medium weight only. 

5.2.2 Phylogenetic Relationships. 

Hennig86 analysis produced two equdly most parsimonious trees with a length of 141 steps, a 

consistency index of 52 and a retention index of 86. Both aees had the same fonn distal to the cinctus clade 

(Fig. 59 1). The oniy difference between the two trees was the position of the cinctus group - linked to the 

monmus group or îhe apenninus gmup. The latter uee was chosen because the cinctus + appenninus clade 

is supponed by a more robust, non-homoplasious character, the shape of the gonocoxite apical lobes (13). 

The cinctus + montanus cIade is Iinktd by a weak, homoplasious character, the colour of the halter knob 

(1). 

1 have named the two main lineages of Lasiopogon derivcd in this anaIysis the cinctus and 

bivittam clades. For convenience, 1 have temed the two main lineages of the large terminal monophyletic 

group of the bivittatus clade the bivittatus group and the opcrcuhs section (Fig. 59 1). The opacuhs section 

is examincd in detail in 5.3. 

5.2.2.1 The cincrirs clade 

The cinchrs clade is prcdominsntly wcst Palacarctic in distribution and consists of the cunus, 

monfunus, cincîus and openninus spccies groups. As indicated in 5.2.1, many species belonging to this 



clade or relateci to it (or to basal iineegu of the bivirtatus clade), tbat W. those having the plesiomorphic 

state of the phallus and gonostyli, wcrc not assigned to any of the species groups anaiyzed and they an 

excluded fiom the cladogram. 

The monophyly of the cincm clade is supported by a non-homoplasious synapornorphy, an 

arched stemite 9 (35). Three homoplasious synapomorphies also offer some support: the presence of a 

medial stripe on the scunun (6),  dorsornedial teeth on the epandnum (9), and the Ioss of the basal scierite 

(7). 

The canus group is the sister to the e s t  of the clade; the apical epandrial flange (1 1) indicares its 

rnonophyly. The sister clade is supported by one medium-weight but uniquery derived character, the short, 

bent ejaculatory apodeme (27). The montanus group is only weakly supportcd by a marked halter knob (1) 

(with homoplasy evident in included species) and dense scutellar bristles (5). The sister clade, consisting of 

the cinctus and grajus groups, is defined by medium-length gonocoxite apical lobes (13: l) ,  a character 

given medium weight The monophyiy of the cincnrs group is strongly supported by three high-weight 

synapomorphies: the ealarged gonocoxal apodemes ( 1 2:2), the tri fid phallus apex (23 :2), and the scalloped 

basai ducts (4 1). Other synapornorphies include the marked halter laiob (1). the lack of a coxal peg (2). the 

absence of sternite 10 basal lobes (36:4) and, a reversal, the loss of united basal ducts (37). 

The openninus group, the sister of the cinctus group, is strongly supported as a monophyletic clade by only 

its unique gonostylus shape (22:3) and weakly supponed by the lack of a stemite 9 carina (34). 

5.2.2.2 The bivittatus clade 

The bivitratus clade contains the remainder of the known species groups. Its monophyly is weakly 

supponed; both synapomorphies are homoplasious. Al1 species except some in the terricola group lack 

coxal pegs (2) and ai1 groups except the opaculus group lack a carina on stemite 9 (34). 

Basal to the rcst, the aldrichii group is strongly supportcd by the uniquely derived hatc hct-shaped 

gonostylus (22: 1). The group retahs the plcsiomorphic elongate gonocoxite apical lobes. The sistcr clade is 

moderately supportcd by two non-homoplasious apomarphies - gonocoxitcs without apical lobes (13:2) 

and long, narrow gonocoxal apodemes (12: 1). The third apomorphy, the dorsornedial tooth on the 

epaadnum (9: 1.3, is homoplasious and is ohand by only the tenicofa, iesrocnrr andfimipennir groups. 



ï h e  temiofa group is strongly d e h d  by the presence of a large, Bat tooth on thc mtdial margin of tbc 

epandriurn (9:2). This taoth is especially distinct in the sister species L. prima and L. septentrionalis w i c n  

it takes the f o m  of a disc. Homoplasious charactcrs offer some suppon. L. trivittatus and L. septentrionufk 

have a medid strige on the scuhun (6),  a character dut is homoplasious with respect to the aldrichii group 

and the cinctus clade. Othen include the loss of the basai umbo of the epandriurn (a reversal of 8), the 

presence of strong setae on the lateral lobes of sternite 9 (3 l ) ,  the lack of sternite 10 basai lobes (36:4) and 

the secondq loss of spermathecal bulbs (43). L. rerricofa, the fourth membcr of the group, has unusual 

autapomorphies such as the lack of nota1 and scutellar bristles. 

The monophyly of the remainder of the groups fiom this point is only weakly supported. Ifhese 

clades share differentiated junctions between the basai ducts and the striated ducts of the spermathecae 

(45: 1,2) as well as terminal reservoirs of the spermathecae that are curled, hooked, or straight rather than 

coiled (47: 1,2,3). The tesraceus species group is the basal clade here, strongty supported by the distinctive 

birdshead (with donoapical spine) shape of the gonostylus (222).  Ferruginous genitalia and tibiae (3) and 

broad reservoir duct bulbs in the spermathecae (43:2) are other synapomorphies of the group. 

Synapomorphies for thefimipennis group plus the bivittarus group and the opaculus section 

include wide basal ducts in the spermathecae (38), scales on the junction between basal and striated ducts 

of spennathecae (46), and abundant canicuii on terminal reservoirs of the spermathecae (48). The 

fümipennis group contains only three species, L.Jitmipennis, L. currani, and L. polensis, which share two 

strong synapornorphies in the spermathecae - very short striate ducts (40) and sclerotized reservoir duct 

bulbs that are incorporated into the tenninal reservoirs (43:3). Apomotphies subject to some homoplasy 

includr a darkened halter knob (1) (constant in the group), ferruginous genitalia and tibiae (3), and loss of 

the basal sclente (7). The presence of a fmger-shaped gonostylus (22) is a reversal. 

The monophyly of the clade containing the bivittarus group and the opaculus section is strongly 

supported by unique synapomorphies such as the sclcrotizcd, dorsally projecting rncdiai gonocoxal lobes 

( 1  4: 1,2), an apicaily compressed gonostylw (2 1) with a medial flangc and cxpanded lateral arca (22:4), and 

by several synapomorphies of the phallus apex (23:4,5,6). Othcr support cornes fiom the presence of long 

epandnal apcdemcs (IO), the f o m  of the subepandrial sclerite (17) and the shape of its spines (18), and the 

presence of strong setac on the lateral lobes of female stcnùte 9 (3 1). Apomorphic statcs of several 



characters characterize basal clades in the genus, rcquiring the assumption of several rcversals in this 

relatively denved clade; these Uiclude the loss of the basal umbo (8) and dorsornedial tecth (9) on Ibe 

epandnum and the loss of reservoir duct bulbs (43) and rhickened striate duce (42) in the spermathecse. 

The actirrs clade is part of an unrtsolvcd trichotomy with L. califomicus and L. drabicola. 

Because the latter species were w t  linked by any synapomorphies in the d y s i s ,  I have lumped al1 fou  

exemplars in a bivittafus species group rcpresenting about 16 species. The bivirtatus group is united on the 

bais of two unique synapomorphies, the strongly apically ridged medial lobes of the gonocoxites (14:2), 

and the strongly bifid phallus apex. Several homoplasious synapomorphies are supportive: hairs on the 

anepimeron (4), dense scutellar setae (3, and more or less scraight terminal reservoirs in the spermathecae 

(47~3). The clade containing L. actius and L. rnartinorum is defined by an apically flattened dorsal carina 

on the phallus (26) and a medially divided sternite 8 in the fernale (29:2). The flattened dorsal carina is 

homoplasious with respect to the akoishii group but 1 am not convinced that the structure in the two groups 

is homologous. The divided stemite is homoplasious with respect to the opaculus group. 

The monophyly of the opaculus section is supported by the uniquely denved dorsoventral carina 

below the phallus apex (25) and the shape of the apex itself (23). Reduction of the midline sclerotization of 

femaie stemite 8 (29) is common across the section and the ioss of a well-developed common basal duct in 

the spermathecae (37) occurs in ail species. 

The monophyly of most species groups is supported by high-weight characters. S ynapomorphies 

of the basal terragrammus group as analyzed here include the expanded apex of the phallus (24), carinae on 

the hypogynial valves (33), and spermathecae with snaight terminal reservoirs (47:3). 

The remaining groups have anepimeron setae (4)  and an apicoventral flange on the phallus (28). 

They also share strongly sclerotized golden junctions between the basal and süiated ducts of the 

spermathecae (45). This apomorphic state also appears in three exempIars bom more basal groups: L. 

uctius, L. testaceus and L. currani. The synapomorphies of, and the relationsbips among, the opaculus, 

hinei and ahishii groups and thcir species arc detailed in 5.3.2. and are not trcated Fuxther here. 



5 3  Phylogeny of the opaculus section 

53.1 Character Anaiysis 

The 40 characters and theu states used in the phylogenetic analysis of the species of the opaculus 

section are summarized in Table 3. Each character is nmbered; these numbers correspond to those on the 

character matrix (Table 3), on the cladograms (Figs. 597-600) and in the discussions conceming 

evolutionary relationships. For each character the infemed plesiomorphic (0) and apomorphic (1  for binary 

chancters, 2.3 ,... for multistate ones) states are described. Weight values (see 2.6) assigned to character 

states are indicated; weights were not w d  in the Hennig86 analysis. Characters 6, 19.25.30.36. and 38 

were unordered in the analysis. Many characters in this analysis are the same as those used in 5.2.1. In 

order to mainiain the logical order of the chiuacter list, the numbers of these shared characters were not 

kept equivalent. Characters used in both analyses but having diffexnt numbers are noced in the list. 

Thorax and Appendages 

1. Halter knob. Two states: plesiomorphic - halter knob without dark spot; apornorphic - halter knob 

with dark spot (++). See 5.2.1, character 1. 

2. Colour of tibiae and genitalia. Two states: plesiornorphic - tibiae and extemal genitalia browrvblack or 

mostly so; apomorphic -- tibiae and extemal genitalia femginous (+). Same as character 3 in 5.2.1. 

3. hiepimeron setae. Two states: plesiomorphic - absent; apomorphic - pnsent (++). Same as character 

4 in 5.2.1. 

4. Scutellar bristles. Two states: plesiomorphic - arranged in a single row; apomorphic - arranged in two 

or more irregular rows (+). Same as character 5 in 5.2.1. 

Epandrium 

5. Basal sclerite. Two states: plesiomorphic - present; apomorphic - absent (+). Same as character 7 in 

5.2.1. 

6. Sbape of dorsomedial margins. Thm states: plesiomorphic - margins weakly or moderately concave 

(Figs. 126. 163); apomorphic 1 - margias strongly concave (+) (Figs. 157, 170); apomorphic 2 - margins 

more or less parallel (++) (Fig. 372). The opaculus clade is dominated by species having epandna with 

concave dorsomedial margias, although tben is considerable variation in the intensity of this emargination. 

The apomorphic 1 state shows considerable homoplasy. 



Hypandrium and Gonocoxites 

7. Setation of medial lobe supporthg gonostylus. Two States: plesiomorphic - apical surface of lobe 

wi thout dense brus h of fine hair, apomorphic - apical surface of lobe with dense brush of fine hair (+t). 

Same as character 15 ia 5.2.1. 

8. Setal brush of gonocoxite. Two states: plesiomorphic - bristles dcnsely arranged and of similar length, 

or somewhat longer medially; apomorphic - lateral bristies much longer than medial ones, which are finer 

and more densely arranged (++). Same as character 16 in 5.2.1. 

Subepandrial Sclerite 

9. Shape of sclerite spines. Two states: pleisiomorphic - spines tapered fiom base, narrowly acute and 

attenuate; apomorphic - spines more or less parailel-sided basally, Hunt or bluntly acute (++). Same as 

chmcter 18 in 5.2.1. 

10. Distribution of sclerite spines. Two stares: plesiomorphic - spines unevenly dismbuted over sclerite, 

ofien concentrated apically and basally; apomorphic - spines densely packed over entire sclerotized 

surface (+++). Same as character 19 in 5.2.1. 

I l .  Medial unsclerotized area. Two states: plesiomorphic - medial margins of sclerite of typical form, 

more or less evenly sclerotized; apornorphic - medial margins with unsclerotized areas encroaching 

laterally (+). Same as character 20 in 5.2.1. 

12. Sasodorsal angles. Two states: plesiomorphic -- basodorsal angles of sclerite rolled dorsally and 

hidden in ventral view; apomorphic - angles projecting and visible in ventral view (++-t) (Figs. 339, 367). 

Gonostylus 

13. Form of dorsal fiange. Three states: plesiomorphic - flangc strong, complete, linking medial flange to 

lateral tooth (Fig. 29); apomorphic 1- dorsal flange medial only, obsolete laterally (+++) (Fig. 3 1); 

apomorphic 2 - lateral part of dorsal flange an apical ndge (*) (Fig. 30). Multistate character treated as 

unordered in the analysis. 

14. Basal tooth on media1 flange. TWO states: plesiomorphic - small tooth at base of dorsal margin of 

media1 flange absent; apomorphic - srnail tooth present (+++) (Fig. 443). 

15. Form of media1 flangc Four states: plesiomorphic - medial fiange a more or less vertical ridge 

NMing donoventraily (Fig. 29); apomorphic 1 - ventai part of medial flange expanded laterally into a flat 



lobe (*) (Fig. 3 1); apomorphic 2 - flange flatteneci hto a low, rounded ridge (m) (Fig. 30); 

apomorphic 3 - flange expandcd apicaily and strongly narrowed (*) (Figs. 334,363). 

16. Secondary medial flinge. Two statcs: plesiornorphic - secoadary medial flanp absent; apomorphic - 

secondary medial flange present (+i) (Fig. 29). A similar, but perhaps mt homologous, s r n i c m  ap- in 

a few species in the bivittahrs section. 

17. Media1 tooth on dorsal flange. Two states: plesiomorphic - srna11 tooh at mediai end of dorsal ilange 

absent; apomorphic - tooth present (*) (Fig. 49 1). 

18. Setation of apex of medial flange. Two states: apex of medial flange bare or with scattered setae; 

apomorphic - apex with abundant long setae (*) (Figs. 193-196). 

Phallus 

19. Lateral form of  phallus apex. Five states: plesiomorphic - dorsal carina elongate, as long or longer 

than aedeagal tube and separaied fiom tube by deep clefi (Fig. 577); apomorphic 1 - apex of dorsal carina 

sharter than sheath of aedeagal tube, pointed, separated fiom sheath of aedeagal tube by a small but strong 

concavity (Fig. 63); apomorphic 2 - apex of carina pointed, slightly longer than sheath of aedeagai tube 

and not separated fiom it by a concavity (*) (Fig. 237); apomorphic 3 - apex of carina rounded and 

smoothly continuous with the apex of the sheath of the aedeagai tube (+++) (Fig. 47); apomorphic 4 - apex 

of dorsal carina not pointed or produced but roundeu or obscure (+) (Fig. 79). Multistate character treated 

as unordered in the analysis. Same as character 23 in 5.2.1, but apomorphic states modified. 

20. Ventral shape of phallus apex. Two states: plesiornorphic - apex narrower than, or oniy as wide as, 

the basal part of the phallus neck; apomorphic - apex wider than the phallus neck (++). Same as character 

24 in 5.2.1. 

2 1. Dorsoventral carina. Three states: plesiomorphic - carina absent; apomorphic 1 - apex of phallus 

(paramere sheath) ringed with a complete dorsoventraI carina; apomorphic 2 - apex of phallus with 

dorsoventral carina on venter only (*). Same as character 25 in 5.2.1. 

22. Dorsal carina. Two states: plesiomorphic - dorsal carina linear, apornorphic - dorsal carina flattened 

apically (+++). Same as character 26 in 5.2.1. 

23. Apicoventral flange. Two states: pfesiomorphic - apicoventrd flange absent; apomorphic - 
apicoventd flange present (*). Same as charactet 28 in 5.2.1. 



24. Ventrai process. Two statcs: plesiomorphic - ventral process without basal paired prajcctioas; 

apornorphic - basal projections present (*) (Fig. 205). The apomorphic state is indicative of the 

monophyly of hinei p l u  kjachtensis; somewhat similar structures occur in L. albidus (bivittatus group), but 

1 do not consider them homologous. 

25. Apicoventral lip. Three states: plesiomorphic - apicoventral lip of paramere sheath rnoderately 

projecting (Fig. 407); apomorphic 1 - lip strongly projecting (*) (Fig. 375); apomorphic 2 - lip absent 

(+) (Fig. 330). Multistate character treated as unordered in the andysis. 

Female Sternite 8 

26. Midline sclerotization. Three states: plesiomorphic - midline fully sclerotized, at least in cenval 

section; apomorphic 1 -- midline with weakened sclerotization (+); apomorphic 2 - rnidline broadly 

mernbranous (*). Same as character 29 in 5.2.1. 

27. Media1 processes. Two states: plesiomorphic - medial proccsses absent; apomorphic - mediai process 

present (+++). See 5.2.1, character 30. 

28. Setation of hypogynial valves. Two states: plesiomorphic - hypogynial valves with hairs; apornorphic 

-- valves with strong bristles (+++). See 5.2.1, character 32. 

29. Hypogynial valve carina. Two states: plesiomorphic - ventral surface of hypogynial valve without a 

media1 carina; apomorphic -- hypogynid valve with a mediaf carina (+). See 5.2.1, character 33. 

Female Sternite 9 

30. Shape of furca. Five states: plesiomorphic - Y-shaped (Fig. 74); apomorphic 1 -- Y-shaped with m s  

long. nmow and divided (Fig. 139); apomorphic 2 - U-shaped with dorsal carina (+++) (Fig. 90); 

apomorphic 3 -- V-shaped with dit along much of midline (+*) (Fig. 58, f 84); apomorphic 4 - Y-shaped 

with arms short, thick and divided (Fig. 466). The shape of the h c a  (stemite 9) is more stable in the 

species groups of the opoculus section than it is in most of the other groups of the genus and can be used 

more confidently here than in the analysis of species groups (5.2.1). The apomorphic 1 and 4 states are 

autapomorphies of L. cineracs and L. terneicus respectively; 1 have included these for the sake of 

completeness. Multistate character treatcd as unordercd in the analysis. 



Female Sternite 10 

31. Form of basal lobes. T'hm states: plesiomorphic - basal lobes strongly sclerotized and apically 

meeting or almost meeting at midline (Fig. 90); apomorphic 1 - p~stexior d g e  naching 0.5 to 0.75 the 

distance to midline (+) (Figs. 106); apomorphic 2 - posterior edge not reaching 0.5 the distance to midline 

(++) (Figs. 58). Same as character 36 in 5.2.1. 

Spermathecae 

32. Sclerotization of valves. Two states: plesiornorphic - weakly sclerotized, appearulg clear; apornorphic 

-- strongly sclerotized, appearing golden (++). Sarne as character 44 in 5.2.1 .. 

33. Striated duct setulae. Two states: plesiomorphic - setulae absent (Fig. 75); apomorphic -- setulae 

present (+) (Fig. 4 19). 

34. Differentiation of junction between basal and striated ducts. Two states: plesiomorphic - junction 

lightiy sclerotiozed, appearing clear; apomorphic - vdve-like structure well-sclerotized and appearing 

golden (++). Same as character 45 in 5.2.1. 

35. Scales on junction between basai and striated ducts. Two states: plesiomorphic - absent (Figs. 140); 

apomorphic - present (+) (Figs. 387,419). Same as chamcter 46 in 5.2.1. 

36. Form of terminal reservoir. Two states: plesiomorphic -- gently curved or straight (+) (Figs. 75.20 1); 

apomorphic - curled or strongly hooked (+) (Figs. 9 1). Same as character 47 in 5.2.1. 

37. Terminal reservoir warts. Two states: plesiornorphic - terminal reservoirs without wart-like 

protuberances on surface (Fig. 107); apomorphic -- tenninal reservoirs with wart-like protuberances (+) 

(Fig. 59). 

38. Reservoir duct setulae. Three states: plesiomorphic -- duct without sehdae or fine scales; apomorphic 

1 - with setulae, the setulae directed apically (++) (Figs. 185); apornorphic 2 - with senilae, the setulae 

directed basaIly (++) (Figs. 419). Athough there apparently is no homoplasy associated wilh either of the 

apomorphic states, and although f consider these states indicative of monophyly, 1 have given them 

medium weights becausc in some species they are difficult to assess. 

39. Reservou duct sckrotization. Two states: plcsiomorphic - base of reservoir duct striate (Fig. 59); 

apornorphic - base of duct thickly sclerotiztd and without striations (*) (Fig. 278). The apomorphic 

state is strongly indicative of monophyfy; it is associated with thc apomorphic condition of character 40. 



40. Reservoir duct crnicuU Two States: plesiomorphic - base of mervoir duct just apical to striatd part 

with few or moderate amounts of canicdi (Figs. 9 1,249); apomorphic - duct just apical to siriated part 

with dense caniculi (*) (Fig. 278). 

53.2 Phylogenetic Relationships 

Hennig86 aaalysis produced six equally most parsimonious trees with a length of 109 steps, a 

consistency index of 50 and a retention index of 82. There is a discrepancy between the number of species 

groups proposed in the initial species-group analysis (Fig. 595) and the number determined by the analysis 

of ail the species in the the opaculus section (Fig. 596). The original tetragrammus group, as defined by the 

exempiars L. quadrivittatus and L. woodomm (Fig. 595), was assumed to contain L. apache, L. chaetosus, 

L. monricola, L. shennani. and L. terneicus, but these species were spfit off into other groups in the analysis 

of the opaculus section (Fig. 596). No synapomorphy linked them to the species of the tetragrammus 

gr ou P. 

AI1 trees had the same topology from (and including) L. monticola to L. kjachtensis (Fig. 596). 

The composition of the tetragrammus species group was constant but variation occurred in its refationship 

to L. cinereus, L. shennani. L. apache and L. chaetosrcs. The relationships among these four species also 

varied. Figures 596-600 illustrate one of these trees. In general, 1 found few robust characters in the 

piesiomorphic species basal to the opaculus group. Except for the intemal structure of the tetragrammus 

group itself, which is reasonably supported, the paucity of suong synapomorphies gives me little 

confidence in the resulting weakly supported basal clades. On the other hand, the derived clades are mostly 

well-supported. 

5.3.2.1 The tetragrammus specks group 

The eight species of the tetragrammics group are linked by the presence of a carina on the 

hypogynial valves (29). All species but the basal L. tetragrammw have a secondary flange on the media1 

flange of the gonostylus (16). an apomorphy that is homopiasious in one lincage of the outgmups. The 

subsequent dichotomy is supported by a single weak charactcr, scalcs on the jumtion betwccn the basai and 

striated ducts in the spenaathecae (35). 



Species in one of the nsulting clada (L. coconino, L- quadrivi~~u~ls, and L la vigne^] s h m  a 

single highly weighted character, a stmng apicoventrai iip on the phallus panmerc sheath (25: 1). A sis= 

species relationship between L. q u a d r i v i t a ~  and L. Iuvignei is defined by a moderately weighted 

character, parailel medial margias of the epandrium (6). as wcll as the loss of the secondary gonosrylus 

flange (16) and the presence of warts on thc terminal reservoirs of the spermathecae (37). The sister gmup 

is an unresolved trichotomy among L. woodorurn, L.chrysow and L. f7ammeirs; monophyly is supported by 

one uniquely derived character, a small, medial tooth on the dorsal flange of the gonostylus. 1 suspect b t  

the former two species are sisters; the üichotomy of this clade might be resotved with the discovery of the 

females of L. ch~~sorus and L. flammeus. 

5.3.2.2 The cinereus species group 

The large ciade sister to the terragrammu group is weakiy supported by one synapomorphy - 

reduced basal lobes on sternite 10 (3 1 ). 

The cinereus species group is basal to the rest of the clade. It is only very weakly defmed by a 

hghiy homoplasious apomorphy, ferruginous genitalia and tibiae (2) (L. cinereus itself is plesiomorphic). 

The relationships among the constituent species are weak also, and represent the least stable parrs of the six 

most parsirnonius trees. In a number of characters (e.g, 6,23,30), L. shennani is more similar to members 

of the opacuius group than to others of the cinereus group. 

53.23 The monticola species group 

The monticola group comprises the single species, L. monticola, weakly linked to the remaining 

taxa of the clade on the bais of apomorphies of the phailus (19: 1,2,3) and scales on the spermathecal 

junctions (35). Autapomorphies include the absence of an apicoventral lip on the phallus sheath 

(homoplasious with respect to L. phaeothysurtotus and L. qinghaienris) and the presence of warts on the 

terminal reservoirs of the sperrnathecae (37). 



53.2.4 The terneicus species group 

The characteristics of L. femeicus are difficult to interpret. The species has an unwual nwbm of 

striking autapomorphies tbat are not included in the analysis (fonn of basal duct, gonostylus, medial lobe of 

gonocoxite, and phallus) that make its placement in the genus problematic. The form of the phallus (Figs. 

455-457) puts L. temeicus into the opaculus section. The presence of a complete dorsal flange (13) and 

medial flange ( 15) (plesiomorphic in the opaculus section), even though they are strikingly different Iiom 

those occuring in other species, logically place the species basal to the akaishii group. Although the sister 

group relationship of L. teneicus with the clade containing the opaculus, akuishii and hinei groups is 

weakly supponed, it will have to do until more characters are studied. Synapomorphies defining this 

relationship are a narrowed phallus apex (20) (a homoplasious character reversal), apomorphic States of 

steniite 9 fonn (30: 2,3,4),  and curled or hooked tenninal reservoirs in the spennathecae (36). 

5.3.2.5 The opaculus species group 

The opacufw group is basal to the Asian akaishii and hinei species groups. Two rnoderately 

weighted synapomorphies support the rnonophyly of this clade -- the presence of an apicoventral flange 

(23) (known elsewhere only in L. shermani), and strongly scterotized, golden junctions between the basal 

and striated ducts of the spennathecae (34). The presence of setulae on the saiated ducts of the 

spermathecae (33) is a third synapomorphy. The latter two characters do not exhibit homoplasy. 

The monophyly of the opaculus group itsel f is strongly supported by synapomorphies such as the 

presence of spines on the hypogynial vaives (28), a broadly membranous midline on female sternite 8 

(26:2), strongly sclerotized, golden spermathecal valves (32), and a U-shaped female stemite 9 (30:2). 

Other synapornorphies include anepimeron setae (3), basally directed setulae on the reservoir ducts (3 8:2). 

Two character revends occur - cpandrial halves with dorsomedid margins moderately or weakly concave 

(6) and basal lobes of female sternite 10 strongly produccd medially (3 1). 

The relationships among the six species of the group are not completely resolved in the cladogram. 

L. opaculus and L. slossonae are united by the presence of a small basai tooth on the donal margin of the 

medial flange of the gonostylus (14). The moaophyiy of L. mumhafii and L. piestdophus is strongly 

indicated by two hi&-weight synapomorphies, the lhickly sclerotized base of the reservoir ducts (39) and 



the ring of dense caniculi apical to the stnatcd part of the mervoir ducts (40). The other two s p i c s ,  L. 

appalachemls and L. schiropygus, form an unresolved polychotomy of four branches with the abovc two 

species pairs. 

53.2.6 The akaiskii species group 

The apical two species groups, the akaishii and hinei groups, share densely arranged scutellar 

brides (4) and modifications to the dorsal (1 3: 1,2) and medial (1 5: 1-3) fianges. ï h e  akaishii group is one 

of the most distinctive of the groups in the section; the monophyly of the four species is stroagly supported 

by several high-weight synapomorphies - densely distributed spines on the subepandrial sclerite (!O), 

media1 processes on female sternite 8 (27), and fernate sternite 9 with a medial dit (30:3). Shared medium- 

weight characters (ail homoplasious) include anepimeron setae (3). dense setae on media1 lobes of the 

gonocoxites (7). long laterd setae in the gonocoxite setal brush (8), the donoventral carina present on the 

ventrai side of phallus only (2 11, and strongly reduced basal lobes on fernale sternite 10 (3 1 :2). 

Al1 species except the basal L. lehri have carinae on the hypogynial valves (29) and apically 

directed setuiae on the striated portion of the resewoir ducts (38: 1). L. rohroi is the sister to the species 

pair of L. akaishii and L. hasanicus, which is defmed by the smoothly rounded phalius apex ( 19:2) and the 

apically flattened dorsal carina of the phaIlus (22). 

53.2.7 The hinei species group 

High-weight synapomorphies indicating the monophyly of the hinei group include a subepandrial 

sclerite with media1 unsclerotized areas encroaching laterally ( 1 1 )  and the gonostylus with the laterai part 

of the dorsal flange raised into an apical ridge (1 3:2). Each subgroup has a separate synapomorphy for the 

form of the medial £lange. Two chmcter reversais occur, one in the structure of the phallus apex (19), the 

other in the shape of femaie sternite 9 (30). 

The jgroup consists of two distinctive subgroups. The species pair of L. phaeoth~vsanotus and L. 

qinghaiemis is united by several synapomorphies. The two most convincing are the expandcd basal angles 

of the subepandrial sclerites (12) and the apically expandcd and strongly nanowcd medial flange of the 

gonostylus (15:3). Other synapomorphies include ihe apically widened phallus (20) (shows considerable 



homoplasy), the absence of an apicovcntral lip on the phalfus (25) (homoplasious with respect to L. 

monticda), and strongly reduced basal lobes on femaie sternite 10 (3 1 :2). Two revcrsals occur - the 

media1 margin of the epandrium is wealdy concave (6); the apicoventrai flange of the phallus is cornpletc 

(23). 

The second subgroup contains three species (L. leleji, L. hinei and L. kjachtensis), their 

monophyly defmed by abundant setae on the apex of the medial flange of the gonostylus (18), a dark spot 

on the haIter h o b  (l), dense setae on the medial lobes of the gonocoxites (7) and long lateral bristies in the 

gonocoxite setai b m h  (8). The latter huo apornorphies are s h e d  with the ahishii group. There is a single 

character reversal; the spines of the subepandrial sclerite take on the plesiomorphic attenuate shape (9). 

Within this clade, L. hinei and L. kjachfensis are sister species linked by one highiy weighted 

character, paired projections at the base of the ventral process of the phallus (24). A second synapomorphy 

is the expanded phallus apex (20). 



6. BIOGEOGRAPEW OF LASIOPOGON 

6.1 introduction 

Except for the opamius section, the relationships among the spccies of Lasiopogon me 

unresolved. For the most part, discussions linking patterns of phylogeay with those of distribution in the 

rnajority of Laiopogon species an not possible except at the species group levtl in Nearctic clades basal to 

the opaculus section. Many West Palaearctic, and a few East Palaearctic species have not been placed in 

species groups and any detailed discussion of distribution patterns in the cincius clade is impossible even at 

the group level. 

6.2 Distributional Patterns 

6.2.1 The cincms clade and other West Palaearctic species 

Lariopogon is sttictly holarctic in distribution (See 4.1.7 and Fig. 43) with about equal numbers of 

species in the Nearctic and Palaearctic regions. West Palaearctic species al1 show what 1 consider 

plesiomorphic States of gonostylus and phallus fonn in the male and sternite 8 form in the female. Related 

species occur in Asia in diminishing concentration from Twkey through the Caucasus (L. uverianae 

Richter) to the East Palaearctic - Kazakhstan (L. zairzevi Lehr), the Altai (L. tuvensis Richter), central 

China (L. eichingeri Hradsky and L. unc-4 sp. nov.) and the mountains of Taiwan (L. solox Enderlein). 

Although some of the paucity of species known from western and central Asia reflects a lack of 

collecting, active collectors and systematists, notably P.A. Lehr (1984a, 1996 and many others) and V. 

Richter (1962, 1968, 1972, 1975, 1977), have studied many of the areas in the vast southern borderlands of 

the fonner U.S.S.R. and have found only three species of Lasiopogon among a miriad of other new asilid 

species and even gcnera. The gradient of species numbers descending from West to east is probably real, 

although perhaps not as suiking as it appears. 

The few European species used in the analysis of species groups ail are contained in the cincncs 

clade dong with the three species of the c a n u  group (L. can- 1 sp. nov., L. canus Cole & Wilcox, L pugeii 

Cole & Wilcox), which Iive in the northwestern Nearctic. L- cantcs has an East Beringian distribution, 

ranging fkom Alaska east to the Tuktoyakhrk Peninsula just east of the mouth of the Mackenzie River and 



south to the southern W o n  (Cannings 1997). L. can-1 sp. nov. is h m  central Alberta. L. pugeii is a 

species of the margins of coastal s tmms ranging fiom southcm British Columbia to northem Oregon. 

The prcsence of a West Nearctic group as the basal clade to the groups containhg many (if not alI) 

of the western Palaearctic fauna is unexpected. The distribution of L. canus today is undoubtedly the mul t  

of a Beringian history (Cannings 1997), suggesting that the rclationship with Eurasian clades is a 

transpacific rather than a transatlantic one. 

The distinctive cinctus group is European. The widespread L. cincm (Fabricius) ranges from 

Britain and Scandinavia east to the forests of European Russia, mostly north of the Alps and the Carpathian 

ranges. In southem Europe this species is repiaced by several species of more restricted distribution, for 

example, L. macquarti (Pems) in southwestern France and L. p m i  (Hradsky) in ihe Peioponnesos of 

Greece. Eastward, L. intermedius Oldenbcrg is known from Romania, L. cin-6 sp. nov. &om westem 

Turkey and L. novus Lehr fiom the Ukraine. Several undescribed species live in southeastern France, Spain 

and Greece. 

The apenninus group is the sister group to the cincncs group, at least in the limited analysis 

u n d e d e n  here. ïhese are montane species from southwestem Europe: L. apenninus Bezzi fiom the 

Apennines of central M y ,  L. grajus Beui 6om the western Alps of Switzerland and Italy, and L. ape- I sp. 

nov. from both the Alps and Pyrénées. 

The monranus group is also rnainly western European in distribution. L. beliardii Jaemicke, 

ranges fYom the Alps of Italy and Switzerland to the Croatian Coast; the range of L. montanus Schiner 

extends east to Romania and Greece. 

There are about 30 additional species of Lariopogon recorded from Europe and western Turkey, 

half of which are undescribed. Most of the undescribed species are hown hom ody one or two localities. 

Sirnilarly, almost al1 of the named and better h o w n  species have restricted ranges, although the amount of 

material available kom southern France, Spain, Grcece and the Balkans is surpnsingly small and the tme 

distributions of maay species are unknown. Concentrations of species occur in the Pyrénées and central 

Spain, the western Alps, northern Itaiy, the central Danube basin, northern Greece and the southem 

Balkaas, and westem Turkey. 



The basic pattern found in the West Palaearctic fauna is one of fcw widespreaâ species and many 

species with restricted distributions in various mountain ranges, river valleys, and coastal arcas. As noted 

above, the number of species drops quickly east of Turkey. Except for the Siberian L. hinei, there are no 

opaculus section species in the Old World between the Atlantic Ocean and western Cbina. This suggcsts 

early disjunction of the Palaearctic and Nearctic faunas and extensive subsequent speciation in a European 

landmass isolated from North America 

6.2.2 The bivittahts clade exclusive of the opaculus section 

The bivittarirs clade is mainly Nearctic with the most derived clades being East Palaearctic in 

origin. There is apparently no close connection of Nearctic and West Palaearctic faunas within t h s  clade. 

although the basai groups share both plesiomorphic and apomorphic States with the cinctus clade. 

The basal group of the bivittatus clade, the aldrichii group. includes five species fYom 

northwestern north America. L. aldrichii Melander is a typically distributed Cordilleran species (Scudder 

1979) ranging in the Cascades and Rockies boni southem British Columbia and Alberta south to New 

Mexico. The othet species show more restxicted distributions. Known only from southern Yukon, L. 

yukonensis Cole & Wilcox is an East Beringian species (Cannings 1997). L. pucificus Cole & Wilcox lives 

along coastal riven and beaches from the Fraser Valley of British Columbia to southem Oregon; L. ald- 1 

sp. nov., replaces it on the banks of coastal rivers in northem California. Both species are pan of the Pacific 

Coastal element of Scudder (1979) (the Pacific Maritime element of Van Dyke (1919)). L. ald-2 sp. nov. is 

an inland (Great Basin element (Scudder 1979)) equivalent in Idaho and eastem Washington. 

The four species of the terricola group show distinct difirences in their distributions. L. terricola 

(Johnson) ranges fkom the northeast coast of the United States northwest across the Great Plains to the 

Rocky Mountains of Alberta. L. trivittatus Melander belongs ro the Great Plains elernent (Scudder 1979) 

and is h o w n  only £rom the high plains of western Alberta and Montana. The sister species, L. prima 

Adisoemarto and L. septentrionalis Lehr share a Beringian geographical relationship. The former is an East 

Beringian species ranging from Alaska and the Yukon south to central Alberta; îhe latter is recorded West 

of the Bering Strait from from the Kolyma Basin to the Lena River and thus is a typical West Beringian 

mon.  



The testaceus group includes six Cordiiicran species rtstrictcd to a ratha m w  band of 

mouniain ranges arcing fiorn central Oregon south to central Arizona. L. tes3 sp. nov. lives on the castcm 

dopes of the Cascade Range and adjacent platcaus in central Oregon. To the south, L. testaceus Cole & 

Wilcox, L. tes4 sp. nov., and L. tes-2 sp. nov. range in the Sierra Nevada L. tes-4 sp. nov. is laiowa only 

h m  the San Bernardino Mountains of southern California and L. tes4 sp. nov. fiorn the mountains of 

central Arizona. 

In contrast, thejümeennis group has a disjunct distribution, with L. cumani Cole & Wilcox, a 

species of the AppalachiadAdantic Coastd element (Scudder 1979) ranging from Georgia north to eastern 

Ontario and the others in the Cordilleran elernent f?om the western rnountahs. L. jiim@ennis Melander 

ranges from southwestern British Columbia south in the Cascades and Sierra Nevada to central Califarnia 

and in the Rocky Mountains to Colorado. L. polensis Lavigne is known only fiom southeastern Wyoming. 

Two species remain unplaced, but probably belong among the basal clades of the bivirtarus clade. 

L. delicarulus Melander is most similar to species of the terricola group. It is a Cordilleran species 

distributed in the Cascade Mountains îiom Washington to northern Califomia. L. unc-7 sp. nov. belongs to 

the Great Basin element and lives in the arid plateau of western Nevada. 

The bivittatw group is restricted to the Western Nearctic. Most of the species belong to the Pacific 

Coastal element and Iive along Pacific beaches or coastal rivers and streams. A few occur east of the 

Cascade and Coast ranges and belong to the Great Basin element; al1 of these, except L. albidus Cole & 

Wilcox, which inhabits arid shrub-steppe, live dong streams. L. rnartinonrm Cole & Wilcox and L. ripicola 

Cote & Wilcox, fiom Idaho and eastern Washington, are examples. Denizens of northern ocean beaches 

include L. acrius Melander (ranging fiom the Queen Charlotte Islands to Oregon), L. willametti Cole & 

Wilcox (ranging from Vancouver Island to northem California, and also living along coastal nvers as well 

as streams east of the Cascade Range), L. dimicki Cole & Wilcox (Pacific beaches in Oregon), and L. 

bivitratus Loew (beaches fiom Washington south to central California). L. arenicola (Osten Sacken) and L. 

littoris Cole arc restricted to coastd beaches in central California. 

The remainder of the species arc mostly ~ o r n  the coastal hills and western valleys of California - 
L. califomicus Cole & Wilcox, L. drabicoirr Colt & Wilcox, L. gabrieii Cole & Wilcox, L. zonotus Cole & 

Wilcox. Thcre is much variation in somc of these p i e s ,  and some spccirnens h m  northern Califomia, 



Idaho and eaptem Oregon may rcprexnt undescribecl species. In ?he south, L. biv-1 sp. nov. and L. biv-3 sp. 

nov. are known h m  northem Baja Mexico, the fàrthest south the genus ranges in western North Amcrica: 

the latter also occurs in southcm California L. biv-2 sp. nov. is a Cordilleran species of the central Sierra 

Nevada. 

Some pattern in the basal groups of the bivittatus clade are worth noting. The five clades basal to 

the opaculus section arc dominated by western (west of 100" W Iatitude) Nearctic species; three of the five 

groups and 33 of 36 species are exclusively western. L. terricola is almost transcontinental in the terricola 

group, but does not penetrate the Cordillera. Another member, L. septentrionalis, is Asian. L. currani is an 

eastern member of thefitrnipennis group. Thw, east-west disjunctions in North America are rare in these 

clades, occurring only twice, if L. terricola is considered eastern in origin. 

A Beringian connection plays a role. Like the canus group in the cincrtrs clade, which has an East 

Beringian endernic (L. canus) and a Pacific Coastal species (L. pugetr), the aldrichii group contains a 

Yukon endemic (L. yukonemis) and two south coastal species (L. paclfzcus and L. ald- 1). This pattern of 

disjunction likely indicates an early, more widespread distribution of the clade separated in the Pleistocene 

by glaciation and survivai of species in the Beringian refùgiurn (Scudder 1979; Danks et al. 1997) and the 

West Coast refugiurn (Scudder 1979; Van Dyke 19 19) in the south. A different Beringian pattern, that of 

sister species disjunct across the Bering Strait, occurs in L. prima and L. septentrionalis, as noted above. 

The two largest clades, the bivittatus and restaceus groups, show relatively restricted ranges when 

compared to the other groups. In the bivittatus group the main pattern are disjunctions dong different 

stretches of coastline, among different river basins, or between coastal habitats and transmountain areas. In 

the testaceus group the main disjunctions are predominantly north-south among different ranges of the 

western mountains. 

6.2.3 The opaculus section 

6.2.3.1 The ietragrammus species group 

The tetragrammus group is Nearctic with botb eastcm and western members. 'lne basal species, L. 

tetragrammus, is nonheastem, ranghg h m  rivm in the b o r d  forcsts of James Bay to thc Great Lakcs 

and New England (Fig. 527). Its sistcr clade bas L. oklahomensis of the southern Great Plains (Fig. 5 16) 



basal to two groups of thrce spccies eacb, one group rcstrictcd to thc West, the othcr to the East. L. 

oklahomemis and L. quadnvittutws are the o d y  repmentatives of the Great Plains element (Scudda 1979) 

in the section. L. quadrivittaru.s is widcspread dong rivers on the western plains fiom northeastcm British 

Columbia south to New Mexico, extending wcst into the Rockies in the southeni parts of the range (Fig. 

5 2 1 ). Its sister species, L. lavignei, is known only fiom one locality in the Roc ky Mountains of north 

centrai Wyoming (Fig. 5 1 1). The sister to this pair, L. coconino, inhabits the mountains of central and 

eastern Arizona and western New Mexico (Fig, 506). 

The sister group to these western species is Appalachian and contains three species of unresolved 

relationship. L. woodomm is the most widespread and the oniy lowland spccies, ranging from Indiana east 

to Virginia and Delaware (Fig. 528). L. flammeus and L. chrysotus are mountain denizens known fiom only 

three and two males respectively, the former fiorn North Carolina (Fig. 5041, the latter fiom Tennessee 

(Fig. 507). 

The general pattern in the terragrammus group is one of disjuntions between clades showing 

modest diversity in the western plains/Rocky Mountains and in the eastem mountains and lowlands. 

6.2.3.2 The cinereus species group 

Three of the four species in the cinereus group are fiom the western mountains and plateaus - L. 

cineretis and L. apache are CordilIeran, L. chaeiosus is fiom the Great Basin element. The fourth species, 

L. shennani, is restricted to the southem Appalachians (Fig. 524). 

L. ciiaetosus, basal to the rest of the group, inhabits dry grassiand and shrub-steppe from eastern 

Washington and central Idaho to Nevada and Utah (Fig. 503). L. apache is known oniy from the White and 

San Francisco rnountains of eastern Arizona (Fig. 501). 

L. cinereus is the rnost widespread of the group, and is one of the most often encountered Nearctic 

Lariopogon species. It ranges fiom northern British Columbia and the Rocky Mountains of Alberta south 

on the Coast and in the Cascades and Sierra Nevada to central California; in the Rocky Mountains it reaches 

southem Utah and Colorado (Fig. 505). 

In summary, the cinereur group is western montane in origin witb the dcrivcd specics pair 

showing a Rocky Moutain/ Appalachian disjunction. 



6.233 The monticola species group 

L. monticola is an abundant specics of the Cordillcran element, rariging fkom the mountains of 

southern British Columbia south in the Cascades and Sierra Ncvada to central California and in the western 

Rùckies to central Utah (Fig. 5 15). The putative sister group is the nmainder of the section, which includes 

onl y eas tem Nearc tic and eastern Palaearc tic clades. 

6.2.3.4 The temeicus species group 

L. temeicus is the sole species in the group and is known 60m oniy a few localities in Prirnorskiy 

Kray (Far-eastem Russia) (Fig. 526). 

6.2.3.5 The opucuius species group 

The opaculus jgoup is predominantiy of the Appalachian element (Scudder 1979) in eastem North 

America, with species living dong streams in the mountains or, frequently, in lowland areas distant h m  

high elevations. The basal po lychotorny (fou branches) in the group makes it difficult to associate 

distribution with phylogeny. 

L. opaculus is the most wideIy ranging species, recorded fiom such diverse places (among others) 

as the plains of central Iowa, the beaches of Lake Huron, and the southern foothills of the Appalachan 

Mountains in Mississippi and the mountains themseIves in Georgia and the Carolinas (Fig. 5 17). Its sister 

species, L. slossonae, is widespread in the northeast, but not so widely ranging; in the western part of its 

range in Michigan and Ohio it is sympatric with L. opaculus. Eastward, it is common dong strems 6om 

West Virginia to New England. Therc is one record fiom Quebec (Fig. 525). 

The other resolved clade, L. rnarshalii plus L. piestolophus, is more southern in distribution. î h e  

former is recorded Erom the New River of Virginia (Fig. 5 14), the latter fiom the lowlands of southem 

Aiabarna (Fig. 5 19). 

L. uppaluchem& is rcstn'ctcd to the Appalachians of Temesset, Kentucky and West Virginia (Fig. 

502). The final species in the group, L. shlzop-vgus, is mainly known from the mountains and Piedmont of 

Georgia and the Carolinas, with an outlier in northcm Mississippi (Fig. 523). 



Spcciation in the distinctive opaculus group and subscqucnt dispersa1 of  spccies cvidcntly hm 

occurred only within the gencral area of the group's origin, the Appaiachian Mountains and surrouding 

lowlands. To h d  the group's closest relatives, however, one must look to e a s m  Asia 

6.23.6 The akaishü species group 

The four known species of the akakhii group live in the Japanese archipelago and the adjacent 

maidand of Russia The basal species, L. fehri, is rather common dong streams in the southern haif of 

Primorskiy Kray (Fig. 5 12). The sister clade of three species consists of two Japanese species and one bom 

Russia. L. rohroi, an inhabitant of Honshu and Kyushu (Fig. 52S), is the sister of the species pair of L. 

akaishii fiom Hokkaido and the Kurile Islands (Fig. 500), and L. hasanicus tiom mainland Primorskiy 

Kray (Fig. 508) 

The basic pattern is one of vicariance across the Sea of Japan or even the Korean Suait. The 

presence of members of the ahishii group on the Korean Peninsula and in Manchuria could be expected. 1 

have not seen Korean material, and even the number of specimens from Japan is minimal. The cIadistic 

pattern requires two vicariance events, one separating L. iehri on the mainland from the ancestor of the 

remainder of the group in Japan, the other splitting L. hasanicus from the lapanese taxa (Fig. 602). 

Dispersal couId also be invoked CO hetp explain these relationships. 

6.23.7 The hinei species group 

The hinei group consists of two main clades, a species pair fiom western China and a wide1y 

distributed clade of three species, one of which has recolonized the Nearctic. 

L. phaeothysanotus and L. qinghaiensis are represented b y  only four specimens fiom the high cold 

ptateaus of western Qinghai Province in China (Figs. 5 18,520), over 600 kilometres north of Lhasa. The 

ratio of numbers of Lusiopogon specimens to numbers of species (9:4) that I have seen f?om China (fiom 

the Academia Sinica and European museums - al1 specimens are fiom Qinghai Province) hints that many 

species remain to be discovercd in that hugc region. This in turn Unplies that any explanations of the 

reiationsbips within the hinei group arc preliminary, at best. 



L. IeZeji is known h m  a single male h m  Primorskiy Kray (Fig. 5 13). nie Russian L. kjachtemis 

is recorded fiom the Buryatskayau steppes betwccn Lake Baikal and the Mongolian border (Fig. 5 10). Its 

sister species, L. hinei, has the larges range of any hiopogon, living fiom the tundra of Arldiangclskaya 

Oblast in European Russia east to central Alberta in northwestern North Amenca (Fig. 509). L. hinei has a 

typicd Pdaearctic-East Beringian distriiution resulting fiom the stranding of the East Beringian population 

in Alaska and Yukon when the Bering Land Bridge disappeared at the close of the Pleistocene (Cannings 

1997) (Fig. 60 1). 

6.3 Theoretical Preamble 

The cladistic biogeographic method (vicariance biogeography) is an integration of geologicai and 

geographical data with hypotheses of phylogenetic history of organisrns. In theory, the historical 

relationships of geographical areas should be reffectcd by the phylogenetic relationships of taxa t h t  occur 

in these areas (Brundin 1972, Bal1 1976, Platnick and Nelson 1978). Thus, the goal of biogeography is the 

search for congruence between phylogenetic patterns and earth history (Nelson and Platnick 198 1, 

Humphries and Parenti 1986, Wiley 1988); any symmetry adds credence to the patterns discovered in both 

disciplines (Yeates and INvin 1996). 

Both vicariance and dispersal are valid mechanisms used to expiain the patterns found in the 

distribution of organisms. Vicariance is the fragmentation of populations or larger groups, or even whde  

biotas through major environmental changes, mainiy the creation of barriers to movernent aiid genetic 

interchange. The tectonic movernent of termes, orogeny, seaievel changes, glaciation, major shifis in 

climate are critical vicariant events that shape the evolution and distribution of species. Dispersal is the 

movement of organisms over the earth, either passively or actively. It is otien an haphazard phenornenon 

mediated by wind or water or stimulated by behavioural factors. In general, dispersal involves individuals 

or small groups. 

Cladistic biogcography incorporates hypothcscs of vicariance as much as possible and dispersal as 

little as possible. Its proponents advocate it as a parsimony mcthod because the number of hypothesized 

dispersal events is minimized (Maddison 1993). More importantly, vicariancc hypoiheses are testable by 



cornparison with physicd historical events (WiIcy 1988) but past dispersais are mostly impossible to 

document and explanations invoking thcm are immune to falsification (Rosen 1978). 

The explanations that 1 offer for the geographical patterns in iusiopogon involve a mixture of 

vicariance and dispersal, witb stress placed on ihc former. The cxplanations are, of course, testable 

hypoiheses, attempts to correlate the phylogenies outlined in the cladograms and geophysical events such 

as those described by Matthews (1979, 1980), Noonan (1986, 1988a), and Hallam (198 1). 

6.4 Ceological and Climatic Aistory 

Raven and Axelrod (1974). Noonan (1986, 1988% b), Hallam (1981) and Yeates and iwin (1996) 

describe the evoIution of the continentai landmasses relevant to this srudy. By the end of the Jurassic, 

Pangaea was divided into northem iaurasia and southem G o n d d a n d  by the Tethys Sea. Epicontinentai 

seas then separated Laurasia into two land masses, Asiamerica (Asia plus westem North Amenca joined at 

high latitudes) and Euramerka (Europe plus eastern North America). Europe and Asia were separated by 

the Turgai Sea h m  the late Jurassic (163- 169 mybp) to the iate Eocene, about 30 mybp. The Mid- 

continental Seaway divided eastem and westem North America untiI the early Tertiary (60-70 mybp) when 

transcontinental interchange of biotas was again possible. 

The opening of Atlantic Ocean began fiom the south in rnid-Cretaceous times (90-95 mybp) but 

cvidently several Iand connections between Europe and eastem North America persisted in the north 

(Matthews 1979, 1980), the latest one, the Thulean route, until the Miocene, about 20 mybp (Noonan 

1988a). However, coolhg in the Eocene and Oligocene about 30-35 mybp probably acted as a climatic 

barrier to wann temperate species in these regions. 

Asia was connected to North America through the early Tertiary; rnovement of forest faunas and 

floras was not fully disrupted until the Pliocene, about 3 mybp (Matthews and Teika 1997). when the 

Bering Straits and Bering Sea initiaily developçd a modem configuration. The Beringian land connection 

was prcsent interrnittently when sea Ievels fell during periods of cold clhate and finally disappeared at the 

end of the Wisconsinan glaciation, 

Warrn, azonal climates characterizcd the nonhem hemispherc during eariy Tertiary and tropical or 

subtropical forests o c c m d  near the Bering land bridge fiom the Paleocene to the mid-Eocene (Matthews 



1980). The northern hemispherc did not cool dramaticaiiy untii the Eoceae-Oligiocme boundary (35 

mybp). 

Mixed forests grew in the Canadian arctic in thc mid-Miocenc (about 16 mybp) during the middle 

Miocene and apparently also near the land bridge in East and West Beringia Diverse coniferous forests 

were present near the bridge until the Pliocene breach (Matthews and Telka 1997). There is no defrnite 

evidence of tundra in North America at the Miocene-Pliocene boundary, and probably tundra did not form 

in the Beringian region until as latc as 2.5 mybp, after the bridge had disappeared (Matthews and Teika 

1997). 

Climatic cooling around the Eocene-Oligocene boundary (Askevold 199 1) and the uplifi of the 

Western Cordillera from the fate Oligocene through the Pliocene (Stanley 1989) initiated suiking 

modifications to the environments of North America. With the subsequent coo1ing and drying of the mid- 

continent the once widespread broadleaved forests shifted eastward and major disjunctions between eastern 

and westem biotas occurred. Most mesophytic temperate floras were isolated in astern North Amenca and 

in the West. In the West an arid-adapted flora, including grasslands, developed in the lowlands in the 

Miocene and mesic coni fer forests withdrew to higher devations (Cronquist 1978, Lafontaine 1982, 

Axeirod and Raven 1985). In the Great Basin the flora and fauna had a modem aspect by the Miocene; 

subsequent changes in the biota "rnainly reflect evolution and migration at the IeveI of species and, to a 

Iesser extent, to genera, in response to regional conditions and repeated fluctuations in clirnate" (Cronquist 

1978). 

Widespread glaciations in the Pleistocene radicaily affected the norhern areas of the Holarctic 

Region and have fùrther complicated distnbutional patterns of plants and animals. Present patterns of 

species in previously glaciated regions of Nonh America result mainly from post-glacial dispersal hom ice- 

free areas to h e  south or fiom unglaciatcd refugia. The Iargest and best documented of these, the Beringian 

rehigium (Dadcs et al. 1997). plays an important role in îhe history of some Lasiopogon taxa. 

Glaciation also affected unglaciated environments. In westem North Arnerica, glacial episodes 

produced relatively lower temperatures and higher humidity and d a I l ;  rnesic adapted plants such as 

conifers, many with nonhem affinities, expandecl a< the expense of xeric adapted species (Cronquist 1978). 

although even during glacial pends mesic forests werc not widespread in lowland areas (Lafontaine 1982). 



In the warmer, drier interglacial periods, xeric adapted species expanded their ranges. Such fluctuations 

created unstable islands of habitat out of rnountains and vatleys. During the Wisconsinan glacial maximum, 

montane vegetation spread to lower elcvations in tfie Rocky Mountains, eliminating the connections of and 

habitat between the Great Brisin and the Great P l a b  to the east. 

The northern half of the Great Plains south of the ice fiont during the last glacial maximum 

apparently was covered by a spruce doniinated forest. Pine savannah occurred in warmer, drier part. of the 

southern plains such as the Nebraska Sandhills; these areas presurnably acted as refugia for xeric adapted 

species (Hubbard 1973, Lafontaine 1982) 

In Asia, there are several major geological events chat might bear on the history of Lasiopogon. 

India, rifted 60m Gondwanaland, collided with the Asian mainland in the mid-Eocene, about 45 mybp. The 

resulting upthrust of the HimaIayas occurred through the Miocene and reached its strongest phase in the 

Pliocene-Pleistocene (McKenzie and Sclater 1973). 

The Japanese Basin and the Sea of Japan developed through seafloor spreading rather rapidly in 

the early Mid-Miocene, about 15 mybp, creating the Japanese archipelago (Honza 1995, Tsuchi 1997). 

Since the Miocene, the history of the islands bas been complex, with numerous land connections to the 

mainland via the Ryukyu Islands, the Korean Strait and Hokkaido-Sakhalin (La Perouse and Tatarskiy 

straits) (Minato et al. 1965, Taira l99O). The earliest and broadest connections were with the Korean 

peninsula on and off between the Miocene and Pleistocene .In the Pleistocene there were major links 

arnong the islands and with the mainland, including via Sakhalin; the islands were not completely severed 

Gom the mainfand until the Holocene (Minato et al. 1965, Taira 1990). 

6.5 Historicai Biogeography of Lasiopogon 

6.5.1 Fossil Asilidae 

The earliest putative fossil asilid, Asiius ignoius Westwood, is reportcd fiom the Lower lurassic of 

England ( 187-208 mybp [million years before pment]) but Evenhuis ( 1994), in documenting this record, 

doubts its accuracy. The oldest known specimen d e f ~ t c l y  assigncd to the Asilidae is fiom the Santana 

Formation of the Lower Crctaceous of Brazil, which dates to about 1 10 mybp (Grimaldi 1990). Aronpogon 

axeirodi Grimaldi has pfcsiomorphic asilid w h g  venation, a strang mystax and k g  bristlcs and &om the 



description, appears similar to some modem mcmbers of the Stenopogoninac. Unfortunatcly, the gcnitalia 

are no t presewed. 

The Green River shales of the Utah Eocene (36.6-57.8 mypb) (or more accurately, fiom the Late 

Early to the Late Middle Eocene, 5247mybp) (Wilson 1978) contain specimens described as Asilus 

(Cockereu 192 1) fiom the Asilinae, considered by most, if not dl ,  authors to be the youngest subfamily of 

robber flies. Procracanthus, also in the Asilinae, is reported as early as the Eocene-Oligocene ikom England 

(Evenhuis 1994). 

The Florissant shales of Colorado (Oligocene, 23.7-36.6 mybp) present a wide array of asilids (23 

species in 15 genera), many of derived status (James 1939, Grimaldi 1990, Evenbuis 1994). Almost al1 the 

specimens have been assigned to cxtant genera, including Leptogaster and Tipulogaster (Leptogastrinae); 

Cophura, Lestomyia and Nicocles (Dasypogoninae); Ceraturgus, Dioctria and Hofopogon 

( S  tenopogoninae); Asilus, Machimus and Philonicus (Asilinae). Senoprosopis is an examp le of a genus 

recorded that is today restricted to the neotropics. The Florissant fossil site was a subtropical savannah 

woodland (Cronquist 1978). 

Other asilids corne fiom North American and European fossil beds and amber sources fiom the 

Oligocene to the Pliocene. No fossils of Lasiopogon are known. However, given the mainly plesiornorphic 

nature of the genus its origin lîkely predates the Eocene shales, which, as outlined above, contain examples 

of other, more derived Iineages. 

6.5.2 The Jurassic and Pangaea 

Grimaldi (1990) put the probable origin of the Asiloidea near the Jurassic-Cretaceous boundary 

(about 144 myôp) and that of the Brachycera in the Middle lurassic. He noted that "The influence of 

continental tectonics on distributions must be regarded, at least at the outset of biogeography studies on 

flies, as anythmg but trivial". In slightly later studies, Yeaies and Grimaldi (1993) and Yeates and Invin 

( 1996) postulated that the Asiloidea arosc in Tangacan times, that is, before the break-up of Pangaea in the 

Late lurassic. The latter work demonstrates that the distribution of Apioceridae and plesiomorphic 

Mydidae exhibits complcte congmence with the geological vicariance of the continents where they live 

today, giving strong support to the hypothesis that the ancestral apioccrids and mydids spread !iom 



Laurasia to Gondwanaland before the fragmentation of Pangaea in the Jurassic. The iatc Jurassic (about 

160- 144 mybp) was the latest the vicariance between Laurasia and Gondwdand taxa could have 

occurred (Yeates and Irwin 1996). 

Yeates (1994) gives strong support to a clade containing the Asilidae, Apioceridae and Mydidae, 

and suggests that an Apioceridae + Mydidae clade is possibly the sister group to the Asilidae, an hypotticsis 

that is strengthened by Yeates and irwin ( 1996). ïhis suggests that the Asilidae is at least as old as the 

apiocerids and mydids, and a Pangaean origin for the iamily is reasonable, cven though the earliest known 

fossil osilid is fiom the Lower Cretaceous. The extant stenopogoaines Tillobroma (southern South 

America) and Hypenetes (southern Afnca) possibly diverged d e r  the separation of southern Afiica and 

South America. If so, the populations have been distinct for well over t O0 million years. given the 

estimates of continental separation (Raven and Axelrod 1974). Despite this, the two genera are so close 

morphologically that they were long considered congeneric. 

The lack of any phylogenetic hypothesis dealing with plesiornorphic asilid lineages such as the 

genera now contained in the Stenopogoninae is a major problem in estimating the age of Lasiopogon. Much 

more needs to be learned about the relationships among Lmiopogon and its relatives. Nevertheless, in the 

absence of contrary evidence, the iac t that holarc tic Lasiopogon and ausüalasian Bath-vpogon share 

apparently unique and significant apomorphies in the structure of the epandrium suggests that they may be 

sister groups resulting fiom the vicariance of Laurasia and Gondwanaland. 

My best explanation for the phylogeny of extant Lmiopogon taxa uses generalized geological 

events beginning in the Tertiiq. Major Jurassic/Cretraceous geographical phenornena such as the Mid- 

continental Seaway dividing North Arnenca do not readily help exphin the formation of Lasiopogon 

lineages. The lack of evidence for any evolutionary divergence in Lasiopogon during approximately 120 

million years between the late Jurassic and early Tertiary might be considered a drawback to a 

hypothesized Iwassic origin of the genus. 



6.53 Early Vicariance and the c h c ~  clade 

The original Lusiopogon fama, sharing the plesiomorphic suites of phallus and gonostylus, was 

probably widespread in Eocene times after the disappearance of the Mid-continental Seaway in central 

North America The nature of the vicariance event that might have produced the cincm and bivittam 

clades is unclear, but because the former is primarily West Palaearctic and the latter Nearctic, the breaking 

of the land comection between Europe and North America at the Eocene-Oligocene boundaq is a 

candidiate. Continental configurations and climates suggest an approximate age of 30 to 35 mybp for 

vicariance of Euramerican insects (Noonan 1988a). Subsequently, the two main clades radiated especidly 

in the western Paiaearctic and western Nearctic. 

Many species fiom the western Palaearctic have not been analysed in my study and the 

biogeography of the fauna in that region is dificult to assess. Environmental change resuIting fiom 

Ohgocene cooiing and the uplifi of compiex mountain systems such as the Alps, Ape~ines ,  Pyrénées fiom 

the Miocene to the Pleistocene undoubtedly stimulated the production of a number of lineages. Perhaps one 

of these, for example, was the vicariance event that divided the lowland cincrus group fiom the montane 

tzpenninus group. Pleistocene glaciations and the concomitant fluctuations of temperanues, seaievels and 

vegetation zones must have also been important in detennining present day species distributions and even 

some speciation events. 

The western Nearctic distribution of the canus group, which is basal to the cinctrcs clade, suggests 

a Beringian ongin, but there are no dues as to the age of the lincage. Ancestors of the canus group may 

have inhabited the East Palaearctic in the past, aithough no close relatives apparently occur there now. 

L. canus is restricted to Alaska, the Yukon and extreme northwestern Northwest Territories, and is 

the most northerly distributed asilid in the Nearctic. It has a range typical of a species that spent the 

Wisconsinan glaciation in eastern Beringia, then dispersing only short distances south and east after the ice 

melted (Cannings 1997). L. canus is clearly adapted to cold environments and can live north of m e  line in 

shmb tundra habitats as well as in taiga. Its undescribed sister species, L. can- 1 sp. nov., is known only 

fiom central Alberta. Probably the ice shcets divided the original ancestral population and allowed 

differentiation of the two extant species. L. can-1 sp. nov. would then have spent the glacial maximum 

south of the ice and dispersed northwards following the rctreat of the glaciers. 



The sister to this pair is L. pugeti, which lives dong Pacific coastal rivers fiom Puget Sound to thc 

Columbia River. It lives in warmer, moistcr habitats than its relatives and bas probably lived weil south of 

Beringia since before the Pleistocene. The most logical explanation for the pattern in the canus group has 

an ancestral species occupying Stream edges in the forests and open areas of Beringia during the Miocene 

or Pliocene before the inundation of the land bridge about 3 mybp (Matthews and Teika 1997). The cooling 

of the region and the reduction of the mesic conifer forests to taiga or even tundra, the latter appearing 

about 2.5 mybp (Matthews and Teika 1997), might have acted as the vicariance event that split the lineage 

in two. L. pugeri remained in warm coastal forest to the south, the ancestor of L. canus and L. cm-1 sp. nov 

in taiga and s h b  tundra to the norzh. 

6.54 The bivintrtus clade 

6.5.4.1 General Trends 

The bivirtarus clade appears to have originated in the Nearc tic Region. The ages of the basal 

spcies groups are a matter of speculation, as are the vicariance events that produced them. If the clade 

arose at the onset of the Oligocene, as suggested above, much of the later radiation of the taxa could be 

explained by the envirormentd upheavals resulting f?om the mountain uplift, drastic cooling and other 

climatic fluctuations that characterized the Oligocene, Miocene and more recent times. 

A discussion of the opaculus section is left until part 6.5.4.3, but a point should be made here 

about the age of the dichotomies between the Nonh Amencan and Asian clades (the ieneicus group and 

the rest of the section; the opoculus group and the clade conraining the hinei plus akuirhii groups). The 

latest age of these splits cm be estimated; this helps in the dating of events that afiected the more basal 

parts of the bivittafus clade. 

The clades are largely inhabitants of mesic mixed forests in eastem North America and eastem 

Asia Presumably, these are remnants of a much wider ranging biome (but likely not a uniform one in tirne 

or place [Matthews 19793) chat smtched across the northern Holarctic in the Tertiary (Allen 1983). Cooling 

in the Oligocene and Miocene resulted in the disruption of <bis forest as a conduit for warxn-adapted forest 

insects by late Miocene (Matthews 1980). Thus, the Asian clades of the opaculus section m u t  have 

inhabited eastcm Asia before the late Mioccnc, and perhaps earlier. 



If these vicarimce evcnts occurrcd in mid-Mioccnc, the earlier branching of tht specits group 

lineages in the bivittatw clade werc liktly Otigocenc to mid-Miocenc in age. Judging from present 

distributions, most of this carly evolution o c c m d  in, or adjacent to, the western mountallis, which were 

forming at the time. Axekod and Raven (1985) believed that the Co~dilleran flora had become essentially 

modem by the mid-Oligocene (27 mybp) and many representative temperate genera of trees were even 

present by the early Eocene. By the mid-Oligoccne many near modern species of pines grew in the 

Cordillera (Axelrod 1986). In western montane habitats, Lasiopogon is primarily a genus of mid-elevation 

montane or subalpine coniferous foresu. The existence of üie major tree constituenis of the modern flora 

(Abies, Pinus, Picea) in the region at the tirne suggests that associated modern insect groups might also be 

present (Askevotd 199 1). 

6.5.4.2 Basal Gtoups 

Few of the phylogenetic relationships within the basal species groups of the biviltatus clade are 

known and litîle can be said about the biogeography of the smaller clades within them. The basal aldrichii 

group may have split f?om the lineage leading to the rcst of the clade as result of the orogenies of the late 

Tertiary. Except for the widespread L. aldrichii of the central Cordillen, the group is distinctly 

northwestern, more than any other basal group. It has montane and Pacific coastal components separated by 

the Cascade mountains, which reached maximum uplift in the Pliocene and Pleistocene (Lafontaine 1982). 

One of the species, L. yukonensis, is restricted to the southern and central Yukon and disuibutionally 

qualifies as an East Beringian species. It appears to be rnost closely related to the Pacific coastal species in 

the group, L. pacflcus and L. dd- l sp. nov. It may represent a relict population of a once more widespread 

southern species, denved in a similar manner to the southem steppe Noctuidae documented in Beringia by 

La fontaine and Wood ( 1988). 

The terricola group's rdationships arc mostly unresolved. L. temëola and L. trivittatus are both 

found east of the Rocky Mountains, but the former is western and the lattcr is primarily eastem; details of 

their phylogenetic relationship are unknown. L. terricola has probably invaded the Great Plains from the 

East sincc the Pleistocene, mainly dong river drainages; this is a common pattern seen especially in many 

aquatic insect groups (khrnkuhl 1980). 



L. prima is East Beringian and L, septenhonalis is West B t ~ g i a a ;  tbis AmericanEurasian 

species pair is the only one known in Lariopogon. 'fhcir disbiiution to the northwest, across the Rocky 

Mountains îiom the rest of the group, suggests mid-Tertiary upliA of the northern Rockies was responsible 

for the vicariance of their ancestor h m  the rest of the lineage. The species are primarily inhabitants of 

taiga, and L. prima, at least, has followcd treed river vdleys to the Arctic coast. It also bas expandtd its 

range southward dong the mountains into westem Alberta since the last glaciation. The species pair is 

likely at Ieast 3 million years old, and 1 assume that its ancestor was a Nearctic species. Sister species from 

the taiga in East and West Beringia represent a vicariance pattern that results Erom Pliocene separation of 

forest habitats in Beringia afier climatic cooling (Lafontaine and Wood 1988) or by the initial Pliocene 

formation of the Bering Strait itself (Matthews and Telka 1997). This is seen in a nurnber of taxa, but is 

perhaps best documented in the noctuid moths (Lafontaine and Wood 1988). 

The split between the ancestor of the testacm group and the rest of the bivittarus clade must also 

be a product of rnountain up1iR The species are conhed to the narrow bands and islands of mountain 

ranges stretching fiom the southem Cascades through the Sierra Nevada and San Bernardinos to central 

kizona. Even though the phylogenetic pattern suggests that the origin of the group is radier old, some of 

the modem species may be much younger, datiug from the t h e  of maximum uplift of the Sienas and 

Cascades in the Pliocene and Pleistocene (Lafontaine 1982). 

Kavanaugh ( i 988) documents examples of Nebria (Carabidae) in a CascaddSierran montane 

elernent that show vicariance pattern in these mountains. Kavanaugh postdates that subspecies pairs of 

Nebrio developed though isolation in unglaciated regions of the Sierras during the last glacial period. 

Orogeny and glaciation probably were the main factors of vîcariance acting on Lariopogon in these westem 

ranges. Clarification of the vicariance patterns must wait a phylogenetic analysis of the interesting testaceus 

group. 

The Lasiopogon species of thc restaceus group or bivittarus group (e.g., L. biv-2 sp. nov.) that 

evolved in the Sierras are more or less resmcted to these ranges. Harpcr et al. (1978) note that Sierran taxa 

evolved in less continental environments (moistcr and Iess thennally variable) than those of the Rocky 

Mountains and Great Basin Ranges. This factor may bc important in confining the more western mountain 

species to the Sierras; Johnson (1977) considers this tnrc for bu&. 



ThefLmipenniE group has a sister relationship to the rcst of the bivitratus clade, and the ongin of 

both groups was probably in the western mountains. Two of the threc sptcies in the group, L- fimipennk 

and L. polemis, are Cordilleran; L. currani is an AppalachiaalAtlantic Coastal species. Although no 

phylogeny has been developed for the group, phallus morphology suggests that L. fitmipennis and L. 

currani are sister specics. Speciation may have occurrcd early as a rcsult of vicariance across the dryrng 

mid-continent in the Miocene; alternativeIy, ancesrmi populations m y  have been severed much Iater by the 

environmental repercussions of Pleistocene ice advance. 

In the species group dadogram (Fig. 59 l ) ,  the bivittatus group is basal to the opaculus section. 

The group is Pacific coastal in origin, Iikely initially isolated there in the early Miocene orogenies that 

began the uplifi of the Sierra Nevada and Cascades. The actius subgroup shows strong disjunct 

distributions across the Cascades, with some species living on coastal beaches and others dong rivers on 

the Interior plateau. Kavanaugh (1988) shows a sirnilar pattern in the eschscholtzii species subgroup of the 

carabid genus Nebria. in Lasiopogon these are probably the tesult of later vicariance events associated with 

Pliocene or Pleistocene orogeny or the effects of glaciation on habitats. Species related to L. califonticus 

range mostly in lowland California or along the western foothills of the Sierras and mountains of southern 

California. None of the interrelationships among the species has been clarified. 

6.5.43 The opaculus section 

The opaculus section, as analysed in the cladogram of species (Fig. 596), comprises the most 

denved clades of Lasiopogon. The general phylogenetic pattern has westem Nearctic cIades basal to 

branches of eastern Nearctic and eastern Asian taxa (Fig. 60 1 ). Equivalent patterns are seen in other groups 

of insects, for example the caddisflizs. In Rh-yacophila the westem North American divaricata branch is 

basal to the eastern North American torva and eastern Paiaearctic and Oriental nigrocephala branch 

(Hamilton and Morse 1990). 

The tettugrammus group and the rcmainder of the clade arising dong with it probably originated 

about the early Mioccne. The initial dichotomy is an east-west one, perhaps produced as a result of 

vicariance across a drying mid-continent. One vicar is L. teiragrammur, a cornmon northeastern spccies 



now inhabithg lands once covacd by the Wisconsinan ice sheets, and the sole eastern sptcies to penctratc 

the b o r d  forest (Fig. 527); the other is the lineagc leading to the remainder of zhe group. 

L. oklahomensis is basal to this lineage; it is a prairie (probably riparian) species apparcntly 

restncted to the Oklahoma plains (Fig. 5 16). Such endcmics are rare, for much of the plains fauna 

originated in surrounding biomes (Lehmkuhl 1980). Perhaps it once was more widespread in the grasslands 

or savaunah of the plains and may now be a relict fiorn one of the Wisconsinan aridland refiigia mentioned 

by Hofhan and Jones (1970) and Lafontaine (1982). The rest of the Iineage divides into two subgroups; 

these groups f o m  an east-west pair separated by the Great Plains. Such disjunct patterns are common, the 

result of orogeny and periodic barriers resulting 6om alternating climatic conditions from the Eocene right 

through to the post-Pleistocene (Noonan l988b). 

L. coconino is the sister to the L. quadrivittatus/ L. lavignei species pair. This disjunction is 

comparable to Noonan's (1988b) Zone 10 banier, whch separates sister taxa in the southem Rockies fiorn 

those of the middle Rockies. L. coconino is isolated on the centrai plateaus and mountains of Arizona and 

New Mexico (Fig. 506). L. quadrivitratus is a wide-ranging species of the western prairies and eastern 

Rockies (Fig. 52 1); L. lavignei is known fiom one location in the Rockies of Wyoming (Fig. 5 11). 

The vicariance of L. cocanino and the species pair cannot be dated. It may have resulted fiom 

mountain uplift or 6om later Pleistocene glacial activity. The biogeography of the insect fauna of the 

American Southwest in the Pleistocene is a giant puzzle to be solved; climatic changes over the cornplex 

physiography resuIted in a myriad of speciation events and shifts in species distributions (Elias 1994, pp. 

102- 105). Bal1 ( 1965) postulates Pleistocene speciation in Scaphinorus carabid beetles in the American 

Southwest. Species are restricted to coniferous forests (as are Lasiopogon species in the region) with desert 

regions isolating them. During cooier, moister glacial periods, the insects could disperse through lowland 

habitats but during the warmer interglacials they were isolated in the mountains. The separation of L. 

quadn'vittarus and L, lavignei aiight have happened in the same manner. 

In the mountains of northern New Mexico, populations of L. quadrivittatus arc morp hologicall y 

distinct fiom populations farther north. They are darker and less setose, and were originaIl y described b y 

Cole and Wilcox (1938) as a separate species, L. oridus. These may nprcsent rclictual populations 

displaccd southward in the Pleistocene. Askevold (199 1) considers this ihc case for seved species of 



Plateumatis (donacik chrysomtlid baties) o c c d g  in the same mountah ranges, for aample. the 

Jemez Mountains of New Mexico. 

The eastern clade is a trichotomy of L. woodorum, L. chtysotu.~ and L. flammeus. According to 

hown locality records, L. woodomm is separatcd into two populations, one on either side of the 

Appalachians (Fig. 528). This may be an artifact of collecting. However, if it is a real pattern, possibly it 

refiects the effect of glaciation; severe conditions in the mountains rnay have divided a once more widely 

distributed population. L. chtporics lives in the central Appalachians (Fig. 504), L. flammeus in the south 

(Fig. 507). Nothing much can be said of theu biogeography without a more resolved phyiogeny. 

The second and main Iineage of the section is of western Cordilleran origin. The cinereus group is 

basal to the remaining clades. As it stands, it is mostly a western montane group with the derived 

cinereu.s/shermani pair exhibiting a Cordilierad Appalachian disjunction. The basal species, L. chaetosus 

lives in arid Great Basin shb-steppe (Fig. 503) and was probably derived fiom a western ancestor that 

also gave rise to the more montane lineage of L. apache and the L. c i n e r e d .  shennani pair. L. apache is 

evidently confined to the White Mountains of Eastern Arizona (Fig. 50 l ) ,  probably originating through 

montane vicariance with the ancestor of the L. cinereus/L. shermani pair. The divergence of these sister 

species appem to be a typical easvwest vicariance, but may have been a rather early one because the two 

species have many morphological differences. L. shennani is a southern Appaiachiad Piedmont Plateau 

species (Fig. 524). L. cinereus is a wide-ranging Cordilleran species (Fig. 505) and one of the most variable 

Lasiopogon species. The populations living along strearns in the coastal hills fiom Oregon south to 

northern Catifornia are especially different fiom the rest (originally described as L. atripennis Cole & 

Wilcarj and probably spent at lest  the Wiscoasinan glaciation in the Pacific Coastal refugium, separated 

h m  other populations. 

L. monricola and L. temeicus are sequential basal taxa to the rest of the section. L. monticofa is a 

widespread and cornmon montane species in the Cordillera (Fig. 5 15). Its position in the phylogeny is 

consistent with the early radiation of western taxa in the chaaging cnvironments of the West. L. terneicus, 

however, is an Eastern Palaeartic species bom Far-eastern Russia (Fig. 526) and its position basal to the 

opacuius group is problematic in that it requircs two successive ArnencdAsia vicariance events in the 

shrinking mixed forests of the north beforc the mid-Miocene. 



The opculus group is Appalachian in origin, and likcly anise as a vicar of the Asian clade, as 

noted abovc, by the shrinking of the Holarctic mesic mixed fottsts before the mid-Miocenc. ïherc are 

many examples of insects showing this pattern of eastern North Americaleasteni Asia disjunction, and 

many of them are evidently very old. The closest relatives of an Appalachian Panopa (Mecoptera) species 

group live in China (Byers 1988). Sinclair and Saigusa (1997) document a sister species pair of the scepage 

fly genus Trichothaumalea 6om Iapan and the Appalachians. The subgenus Calorhamphomyia of the 

Empididae shows the sme pattern (Saigusa 1997). 

Explanations of the pattern of evolution in the opaculus group are hindered by the poor cladistic 

resolution of the taxa Nevertheless, if the ranges documented are more or less accurate and major gaps are 

not the result of a lack of collecting, a few points can be made. The sister species L. marshalli and L. 

piesrolophus show disjunction across the length of the southern Appalachians; the former species is bown  

frorn the New River in the uplands of southwestern Vùginia (Fig. 5 14), the Iatter in riparian habitats in the 

Alabama lowIands (Fig. 5 19). The two species are very close rnorphologically and difficuft to tell apart. 

They rnay be young species, the result of vicatiance during Pleistocene glaciation. 

ï h e  L. opacufus/l. slossonae species pair is much more widespread and clearly there has been 

considerable dispersal since the Wisconsinan glaciation. Mthough the two species are sympairic over wide 

areas. especially in the Midwest, they are allopatnc in others. L. slossonae (Fig. 525)  is cornmon in the 

northem Appalachians (New England) but L. opacufus (Fig. 5 17) is absent from the region; L. opclculus is 

common at high elevations in the Carolinas and Georgia but L. slossonae is absent. These populations rnay 

represent the remnants of another noddsouth vicariance event. About al1 that can be said is that the 

complex history of rnountain uplift, climatic change, glaciation and shifting habitats has produced at least 

six closefy related species in the opaculus group. 

ï h e  Asian clade of the opacuius section evidently diverged into two lineages in eastern Asia 

sometime before the mid-Miocene. There are probably some unknown species in the hinei group in China 

chat might provide clues to the history of these evcnts, but as yet therc is little to go by. The vicariance 

might have occumd in what is now the Russian Far-east; hth the ahishii and hinei groups have members 

in Primorskiy Kray. The stimulus for this vicariance is unhowu, although al1 membcrs of the hinei group 

except L. leleji are distnauied to the no& or east in regions influencecl by much more continental climatic 



regimes. Miocene cooling perhaps split the ancestral population into wm-adapted and cool-*tcd taxa, 

ancestral to the akahhir' and hinei groups respectively. 

The akaishii group inhahits mesic mixcd forest and adjacent habitats in Primorskiy Kray and 

Japan, although L. akaishii itself ranges into the southcm Kurile Islands (Fig. 500) where a cool maritime 

climate prevails (Tatewaki 1957). 

The Japanese Basin and the Sea of Japan developed through seafloor spreading rather rapidly in 

the early Mid-Miocene, about 15 mybp, creating the Japanese archipelago (Honza 1995, Tsuchi 1997). This 

suggests chat the disjunction of the basal L. lehri (mainland, Fig. 5 12) and the rest of the group is the result 

of this island building. Fig. 602 illustrates the phylogeny of the group in relation to the geographical 

distribution of the species. 

L. roktrroi is more widely distributed on the hrger islands (Fig. 522) except Hokkaido, where L. 

akaishii occurs. The distribution and phylogenetic patterns indicate vicariance or dispersal of the ancestor 

of the L. akakhigL. hasanicus species pair across the narrow Tsugaru Straits between Honshu and 

Hokkaido. Pleistocene sea-fevef fluctuations bridged and broke this waterway several times during the 

Pleistocene (Minato et al. 1965). During this penod there were extensive connections with the Russian 

mainiand through Sakhalin, which would have allowed the dispersai of fly populations off the islands. 

Subsequent sepamtion of the islands Crom the Russian mainland in the HoIocene wouId then have produced 

the vicariance required for the speciation of L. akaishii and L. hmanicus; the latter lives on the mainland 

today (Fig. 508). 

Tne hinei group has two subgroups, a pair of species on the high cold plateau of Qinghai in 

western China, and the widespread clade contairing the mainly Siberian L. hinei (Fig. 509), L. &achiensis 

of the Tram-Baikal steppes (Fig. 5 1 O), and L. leleji (Fig. 5 13) of the Primorskiy forests. Separation of the 

two subgroups probably occurred with the orogeny of the Himalayan massif. India, rifted fiom 

Gondwanaland, collided with the Asian mainland in the mid-Eocene, about 45 mybp. The resulting 

upthnist of the Himalayas occumd tîuough the Miocene and reached its stmngest phase in the Pliocene- 

Pleistocene (McKenzie and Sclater 1973). Many montane taxa evolved during this uplifl. For example, 

Curnming ( 1989) postdates a vicariance of certain species of Wmorphm,  a genus of Eumenine wasps. 



By interpolation, the origin of the L. leleji lineage and the L. hineJ7". kjachtensis pair is probably 

near Pliocene in age, but the potcntial cause of the sptit is unknown. The L. hiner7L. kjachtemis speciation 

event probably fesulted fiorn habitat divergence in the Lake Bailcal region about the early Quatemary; t. 

hinei is priroarily a foresthiparian species, L. @achtensh a grassland one. 

Populations of L. hinei have since dispersed west almost to Scandinavia and east to northwestcm 

North America, Its distribution in the Nearctic is consistent with a Wisconsinan residence in the Beringian 

refbgium (Cannings 1997). The species is quite capable of thriving in cold taiga at tree-line. Since the 

disappearance of the continental ice sheets, L. hinei has dispersed o d y  slightly east and south to centrai 

Alberta. As far as is known, L. hinei is the o d y  Lasiopogon living in both the Old and New worlds. Its 

isolation e s t  of the Bering Strait has evidently been too short to resuIt in any obvious morphological 

change. In eastern Asia it cotonized Sakhalin, probably during the Pleistocene when Lhat island was 

connected to the mainiand. Those populations rue darker and more setose than those of the adjacent 

mainland. 

In summary, the radiation of Lasiopogon species appem to encompass the Cenozoic and its origin 

may well lie deeper in the Mezozoic. Evolution and dispersal must produce a broad range of possible and 

ofien conflicting patterns (Noonan 1988b); the geographic histories presented here can only tentatively be 

associated with hypothesized events. Despite this, both the histories and the phylogenies upon which they 

are based can be tested when new data become available. 

7. CONCLUDING REMARKS 

1 consider my study a fust step in the organization and anaiysis of information on the genus 

Lasiopogon. The work contains a number of conmbutions to the systematics of Lasiopogon. but much 

research rernains before a clear understanding cm be reached about the phylogenetic and biogeographicd 

relationships in the genus as a whote. 

Lasiopogon (and few other asilid ma, for that matter) has not been studied before using 

phylogenetic techniques or biogeographicd hypotheses. The examination of the Palaearctic and Nearctic 

Lasiopogon faunas as a single cntity is a major contribution, dthough the main h w b a c k  CO the study is the 

lack of phylogenetic information on most of the West Palacarctic speties. The incorporation of abundant 



East Asian materiai in a North thencan based project such as this is not unique, but is m t  alwys possible. 

Access to thc important collection amassed by P.A. Lchr in Vladivostok produced some of the more useful 

insights into the history of the genus. 

Detailed characterimion of the genitalia of the species snidied was a major goal of rny work, and 

ptxhaps remaias its main contributioa. These structures bad never been examined in detail in Lusiopogon 

before, and 1 consider them critical for any phylogenetic analysis of the genus. Indeed, the genitalic 

morphology examined herein may aid iùture phylogenetic work in the Asilidae generally. A number of 

morphological structures, such as the basal sclerite and the form and setation of the subepandrial sclerite 

have not previousty been recognized or described. 

Although solWig the mystery of the taxonornic position of Lasiopogon within the family was not 

a pnoricy of the project, some progress was made in this search. A cursory analysis of the relationship of 

Lasiopogon to the Stichopogoninae and some related genera in the Stenopogoninae suggests areas where 

future research might prove hit ful .  

At the outset of the study, the genus appeared to be rather well known taxonomicaily. An 

examination of material from 85 collections, however, revealed 43 undescnbed species; the 14 in the 

opaculus section are fully described in this work An additional six new species are descnbed in an 

unpublished manuscript by Kovor and Hradsky (1996). 

Future research needs are legion. The highest prionty is a more thorough investigation of the 

Palaearctic fauna outside the opaculus section. fhese species are mostly European. Prelirninary work has 

been done, but these species must be incorporated in a phylogenetic malysis of lasiopogon as a whole. 

Such a project would c o n f l  or refute the hypotheses presented here and would strengthen our 

understanding of the patterns cf evofution in the genus. 

The search for more characters that can better define monophyletic groups should continue. 

Examination of microstruchirc could prove h i t f t l ,  and molecuIar characters may help elucidate 

relationships in clades such as the opaculus group. The immature stages of Lasiopogon are dificuit to find, 

but some intrepid entomoiogist, following in Melin's (1923) footsteps, rnay be successful in collecting and 

rearing the larvae and pupae of differcnt species. fhese stages will provide important characters that will 



augment those h m  d u i t  nies. Cbarsçtm h m  ecologicd. behavioural and life-history studies may also 

be usehi in unravelling the phylogeny of the genus. 

Although it is a daunting task, a comprehcnsive phylogcnetic overvicw of the subfkdies and 

tnbes ofthe AsiliQc is vital for the success of future gcneric cevisions in thc family. TCic production of a 

satisfactory phylogcny would heIp c 0 n . h ~  a groundplan for the robbcr flics and would significantly 

improve understanding of character States in the farnily. A more solid understanding of out group 

relationships would benefit fiinuc research on Lasiopogon and many other reiated genera. 

The collection of more Lasiopogon spechens is stiil a priority, especially in pooriy studied 

Palaearctic regions where diversity appears to be high: Turkey and the Palaearc tic Middle East, the steppes 

and mountains of Central Asia, especidly China. In North America the fauna is better known, but four of 

the seven species kom the Appalachian Mountains and adjacent areas are new, and females are unknown in 

two of them. The mountains of the southwest United States might yield a few more undescribed species. 

FinalIy, 1 rnake a plea for biological information about Lasiopogon. Very little is known about the 

habitat requirernents, larval habitats and behaviour, prey selection, reproductive behaviour or life histories 

of these lively little flies. 
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Table 1. Cbaracter statc matrix for gcnera of the Stichopogoninac. Charactcr numbers comspond to 

character numberill in the text. O - pltsiomorphic st.; 1-2 - apomorphic statc; ? - missing &ta. Sec text for 

description and weights of charactcn. 

Cbaracters 1 2 3 4 5 6 7 8 9 1  1 1 1 1  1 1 1  1 I 

0 1 2 3 1 5 6 7 8 9  



Table 2. 

Chiuacter state matrix for proposed species groups of lasiopogon. Charmer numbers correspond to 

character numbers in the text. O - plesiomorphic state; 1-5 - apomorphic state. Sec text for description and 

weights of characten. 

Characters I 

husanicus I 

septentrionalis r- 
pugeri i 



l tes-3 sp. nov. 

cin-3 sp. nov. I 



Table 3. Character statc matrix for species of the opaculrrs section of hiopogon. Charactcr numbers 

correspond to c h t e r  numbers in the text. O - plesiomorphic state; 1-3 - apomorphic state; ? - missing 

data. Set text for description and weights of characters. 

apache O1000 O0010 

chaetosus O1000 10010 

lavign ei O0000 20010 

coconino I oooOO I 

shennani I O1OO0 I ooolo 

opaculus O0100 O0010 





9. APPENDIX 1. Cbecklist of the s p i e s  and species groups of Lusiopogon. 

The 1 18 species of Lasiopogon arc l i s e  69 represent valid names, 49 art ncw species (including 

six manuscript namcs h m  Kovar and Hradsky (1 996). New specics not dtscribed in this thcsis arc 

designated by an abbreviation of the devant species group and a nwnber. There are evidentiy more 

undescribed species in the material at hand, but the specimens rcquire more study. The groups are arranged 

in phylogenetic order. 

THE CINCTUS CLADE 

The canus species grou p 

1. L. canas Cole & Wilcox (Western Nearctic: Alaska and Yukon to Tuktoyaktuk Peninsula) 

2. L. pugeti Cole & Wilcox (Westem Nearctic: coastal rivers in Washington and northern Oregon) 

3. L. cm-1 sp. nov. (Western Nearctic: strearnsides in central Alberta) 

The montanus species group 

1 .  L. bellardii Jaennicke (Western Palaearctic: montane meadows, Italy east to Croatia) 

2. L. montanus Schiner (Western Palaearctic: montane meadows, ItaIy east to Romania and Greece) 

The apenninus species group 

1. L. openninus Beui (Western Palaearctic: montane meadows. Apennine Mountains of central Italy) 

2. L. grajus Bezzi (Western Palaearctic: montane meadows of the western Alps) 

3. L. app- 1 sp. nov. (Western Palaearctic: montanc meadows of the French Alps and Pyrenees) 

The cinctus species group 

1. L. cincrus (Fabricius) (Westem Pdaearctic: northern Ewope) 

2. L. graecus sp. nov. (Kovor and Hradsky, rns name) (Westem Palaearctic: Greecc, Macedonia) 

3. L. intermedius Oldenberg (Western Palaearctic: Romania) 

4. L. macqurirti (Perris) (Westem Palacarctic: France, Landes) 

5. L. novus Lehr (Westem Palaearctic: Ukraine) 

6. L. peusi Hradsky (Western Pdacarctic: Grcece: Pelopenncsos) 

7. L. ch- 1 sp. nov. (Western Palaearctic: Spain, Aragon, Tereul) 

8. L. ch-2  sp. nov. (Western Palamtic: Spain, Huesca) 



9. L. ch-3 sp. nov. (Westem Palaearctic: France: Provence) 

10. L. c h 4  sp. nov. (Western Palaearctic: France: Alps&-Haute-Provence) 

1 1. L. c h 4  sp. nov. (Western Pdacarctic: Gmcc: Macedonia) 

12. L. ch-6 sp. nov. = L. turkemis sp. nov. (Westem Palaearctic: Turkey) 

THE BIMTTATUS CLADE 

The aldrichii species grou p 

1. L. aldrichii Melander (Westem Nearctic: mountains of southem British Columbia and Alberta south to 

Utah and New Mexico) 

2. L. pac~pcus Cole & Wilcox (Western Nearctic: sea kaches and coastal streams tiom the Fraser Valley 

of British Columbia south to Oregon) 

3. L. yukonensis Cote & Wilcox (Westem Nearctic: southern Yukon) 

4. L. ald- 1 sp. nov. (Western Nearctic: coastal streamsides in Northem Califomia) 

5.  L. ald-2 sp. nov. (Western Nearctic: streamsides in Idaho and eastern Washington) 

The temCoia species group 

1. L. primo Adisoemarto (Westem Nearctic: Alaska and Yukon to Alberta) 

2. L. septentrionaiis Lehr (Eastern Palaearctic: Russia cast of Lena River) 

3. L. temicola (Johnson) (Nearctic: northeastern U.S.A west to Alberta) 

4. L. trivittarus MeIander (Westem Nearctic: sueamsides in Alberta and Montana) 

The testaceus species group 

1. L. testaceus Cole & W ilcox (Western Nearc tic: Sierra Nevada of California and Nevada) 

2. L. tes- 1 sp. nov. (Western Nearctic: Sierra Nevada of Califomia and Nevada) 

3. L. tes-2 sp. nov. (Wcstern Nearctic: Sierra Nevada [White Mountains] of California) 

4. L. tes3 sp. nov. (Western Nearctic: castern slopcs of Cascade Range in centrai Oregon) 

5. L. tes4 sp. nov. (Western Nearctic: San Bernardino Mountains of southem Califomia) 

6. L. tes -5 sp. nov. (Western Nearctic: mountains of central Arizona) 



The firmipennis species group 

1. L. cun-ani Cole & Wilcox (Eastern Nearctic: Ontario and tastcm U.S.A.) 

2.  L. firmipennis Melander (Western Ncarctic: British Columbia south to Califomia) 

3. L. polemis Lavigne (Westem Ncarctic: Wyoming) 

The bîvinanrs species group 

1 .  L. actius Melander (Westem Nearc tic: sea beaches of British Columbia sourh to Oregon) 

2. L. albidus Cole & Wilcox (Western Nearctic: grasslands and shrub-steppe of eastern Washington and 

Oregon) 

3. L. arenicola (Osten Sacken) (Westem Nearctic: sea beaches of centrai California) 

4. L. bivittaius Locw (Westem Nearctic: sea beaches of Washington south to central California) 

5.  L. calfornicus Cole & Wilcox (Westem Nearctic: strearnsides in western California) 

6 .  L. dimicki Cole & Wilcox (Western Nearctic: sea beaches of Oregon) 

7. L. drabicola Cole & Wilcox (Western Nearctic: 

8. L. gabrieli Cole & Wilcox (Westem Nearctic: 

9 .  L. littoris Cole (Westem Nearctic: sea beaches of centrai California) 

10. L. rnartinorurn Cole & Wilcox (Western Nearctic: strearnsides in eastern Washington) 

1 1. L. ripicola Melander (Westem Nearctic: streamsides in eastern Washington and western Idaho) 

12. L. willarnetti Cole & Wilcox (Westem Nearctic: streamsides, mostly coastal, and sea beaches fiom 

southwestern British Columbia to northern California) 

13. L. ronatus Cole & Wilcox (Western Nearctic: strearnsides in Calilfornia) 

14. L. biv-1 sp. nov. (Western Nearctic: Northern Baja California) 

L S.  L. biv-2 sp. nov. (Westem Nearctic: Sierra Nevada of central Califomia and Nevada) 

t 6. L. biv-3 sp. nov. (Western Ncarctic: Southern California and norrhern Baja Califomia) 

The opaculus section 

The rerragrammus species group 

1. L. chtysorrts sp. nov. (Eastcm Nearctic: Tennessee) 

2. L. coconino sp. nov. (Westem Nearctic: Arizona and New Mexico) 



3. L j7amnieu.s sp. nov. (Eastern Nearctic: North Carolina) 

4. L. fuvignei sp. nov. (Western Nearctic: Wyoming) 

5. L. oklahomensis Cole & Wilcox (Western Nearctic: Oklahoma) 

6 .  L. quadrivittatus Joncs (Western Nearctic: Great Plaias) 

7. L. tetragrammus Loew (Eastem Nearctic: James Bay south to Michigan and Connecticut) 

8. L. woodorirm sp. nov. (Eastem Nearctic: Indiana east to Delaware) 

The cinereus species group 

1 .  L. apache sp. nov. (Western Nearctic: Arizona) 

2. L. chaetosus Cole & WiIcox (WC?~kni Nearctic: Washington south to Nevada and Utah) 

3. L. cinereus Cole (Western Nearctic: British Columbia and Alberta to California and Colorado) 

4. L. shemani Cole & Wilcox (Eastern Nearctic: North Caroiina to Georgia) 

The monticola species group 

1 .  L. monricola Melader (Western Nearctic: southern British Columbia to California and Utah) 

The terneicus species group 

1 .  L. terneicus Lehr (Eastern Palaearctic: Russia, Prirnorskiy Kray) 

The opaculus species group 

1 .  L. appalachensis sp. nov. (Eastern Nearctic: West Virginia south to Tennessee) 

2. L. marshalli sp. nov. (Eastern Nearctic: Virginia) 

3. L. opaculus Loew (Eastem Nearctic: Ontano and Iowa south to Mississippi and Georgia) 

4. L. piestolophus sp. nov. (Eastem Nearctic: Alabama) 

5. L. schiiopygus sp. nov. (Eastem Nearctic: Mississippi to North Carolina) 

6. L. slossonae Cole & Wilcox (Eastern Nearctic: Quebcc and Michigan south to West Virginia) 

The akuisliii species group 

1. L. akaishii Lehr (Eastern Palaearctic: fapan, Hokkaido; Russia, Kurile 1s.) 

2. L. hasanicus Lehr (Eastem Pdaearctic: Rwsia, Prirnorskiy Kray) 

3. L. lehri sp. nov. (Eastern Palaearctic: Russia, Primorskiy Kray) 

4. L. rokuroi Hradsky (Eastern Pdacarctic: lapan, Honshu, Kyusbu) 



The hinei species group 

1 .  L. hinei CoIe & Wilcox (Palacarctic and Western Nearctic: Sikria; Alaska and Yukon, cast to 

Mackenzie River delta) 

2.  L. &chrensis Lehr (Eastern Palacarctic: Russia, Buryaiskaya) 

3. L. leleji sp. nov. (Eastern Paiacarctic: Russia, Primorskiy Kray) 

4. L. qinghaienris sp. nov. (Eastern Paiaearctic: China, Qinghai, arid) 

5. L. phaeothysmorus sp. nov. (Eastern Palaearctic: China, Qinghai) 

Uncertain placement 

1. L. avetianae fichter (Western Palaearctic: Caucasus Mountains) 

2. L. bezzii EngeI (Western Palaearctic: lowland M y )  

3. L. chvalai sp. nov. (Kovor and Hradsky, ms narnc) (Westem Palaearctic: lowland central Europe) 

4. L. de2icatulu.s MeIander (Western Nearctic: Cascade Mountains) 

5 .  L. delphinensis Beni (Western Paiaearctic: Western Alps) 

6 .  L. eichingeri Hradsky (Eastern Palaearctic: China, Qinghai) 

7. L. fourcatensis Timon-David (Western Palaearctic: French Pyrénées) 

8 .  L. huettingeri sp. nov. (Kovor and Hradsky, ms name) (Westem Palaearctic: no data available) 

9. L. immaculatus Strobl (Western Palaearctic: Alps) 

1 0. L. kofleri sp. nov. (Kovor and Hradsky, ms name) (Westem Palaearctic: Austria) 

1 1. L. lichtwardti Oldenberg (Western Palaearctic: lowland central Europe) 

12. L. mediterraneus s p .  nov. (Kovor and Hradsky, rns name) (Western Palaearctic: Greece. Pelopo~esos) 

13. L. nanus Oldenberg (Westem Palaearctic: coastai Croatia) 

14. L. nitidicauda Bezzi (Westem Palaearctic: Italian Alps) 

15. L. oldenbergi sp. nov. (Kovor and Hfadsky, ms name) (Western Palaearctic: mountains of Bulgaria) 

1 6. L. pilosellus Loew (Western Palaearctic: Turkcy) 

17. L. pusillur Bezzi (Western Palaearctic: lowland central Europe) 

18. L. sufieri Kradsky & Moucha (Western Palaearctic: Bulgan'a) 

19. L. solox Enderlein (Eastern Palacarctic: Taiwan) 



20. L. spinisquma Bezzi (Western Palatarctic: northm Italy) 

2 1. L. torsaiis Loew (Western Paharctic: Turkcy) 

22. L. avensis Richter (Eastern Palaearctic: Russia, Tuvinskaya) 

23. L. velutinu Bezzi (Western PaIacarctic: Portugal) 

24. L. z a i w i  Lehr (Eastern Palaearctic: Kazakhstan) 

25. L. unc- 1 sp. nov. (Westem Palaearctic: Gcrmany, Bavaria) 

26. L. unc-2 sp. nov. (Western Pdaearctic: lowland southem Gennany) 

27. L. unc-3 sp. nov. (Western Pdaearctic: Turkey) 

28. L. unc-4 sp. nov. (Eastern Palaearctic: China, Qinghai) 

29. L. unc-5 sp. nov. (Western Pdaearctic: southeastem France) 

30. L. unc-6 sp. nov. (Westem Palaearctic: Switzerland, Valais) 

31. L. unc-7 sp. nov. (WesternNearctic: Great Basin) 

3 2. L. unc-8 sp. nov. (Western Palaearctic: French Pyrenées) 

33. L. unc-9 sp. nov. (Westem Palaearctic: Spanish Pyrenées) 

34. L. unc- 10 sp. nov. (Western Palaearctic: Greece, Macedonia) 

35. L. WC- 1 1 sp. nov. (Westem Palaearctic: Spain) 
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Fig. 1. Leciopogon hinei Cole & Wilcox, male; tlùs is the only iusiopogon species living in boih the Old 

and New worlds. Scde line = 1 mm. 





Figs. 2-6. Measurements of lasiopogon: 2, anterior view of head; 3, lateral view of head; 4, dorsal view of 

head; 5, antenna; 6, discal ceil of wing. DCl, length from base of discal ce11 to r-m crossvein; DC2, length 

of discal cell; DCW, greatest width of discal cell; FW, face width; GH, height of gibbosity; GL, length of 

gibbosity; HW, head width; LF 1, length of fmt antennal flageilomere; LF2+3, combined length of second 

and third antennal fiagellomere; VD, vertex depth; VW, vertex width; WFI. greatest width of frrst antemal 

flagellomere; WM3, apical width of ce11 m3. 





Figs. 7-9. Lmiopogon head setation: 7, lateral; 8, anterior: 9, donal. ant s, antennal setae; FI s, setae of f h t  

flagellomere; fT s, &ontal setae; gen s, genal setae; lab s, labial (proboscis) setae; mys, myçtax; occ s, 

occipital setae; ocel s, oceilar setae; orfi s, orbital setae. 





Fig. 10. Lasiopogon thoracic sclerites, Iated. a bas, antenor basalare; ab tg I, abdominal tergite 1; ab tg 2, 

abdominal tergite 2; anatg, anatergite; anepm, anepirnemn; anepst, anepisternum; apn, antepromtum; a spr, 

anterior spiracle; cx 1, procoxa; cx2, mesocoxa; cx3, metacoxa; halt, balter, kepm, katepimeron; ktpst, 

htepistemum; kg, katatergite; medtg, mediotergite; mot, SCUNm of rnesononim; rnr, meron; mtanepst, 

metanepisternum; mtepm, metepimeron; mtkepst, metkatepisternum; pal cd, postaiar callosity; patg, 

paratergite; p bas, posterior basalare; ppmi, pastpronotal lobe; prqm, proepimeron; proepst, 

proepistemum; p spr, posterior spiracle; tm sut, transverse suhue. 





Figs. 1 1-1 2. Lasiopogon thoracic setation: 1 1, lateral; 12, dorsal. ab tg l s, abdominal tergite 1 setae; ac str, 

acrostichal stripe; a dc s, anterior dorsocentral setae; anepm s, anepimeron setae; anepst s, anepistemum 

setae; dc su, dorsocentrai stripe; int sp, intermediate spots; kepst s, katepisternum setae; ktg s, katatergite 

setae; med str, media1 stripe; n s, notal setae; pal s, postalar setae; p dc s, posterior dorsocentrd setae; phum 

setae, posthumerd setae; ppm s, postpronotal setae; prsut setae, presutural setae; scut s, scutellar setae; spal 

S, supraalar setae; tm sut, transverse suture. 
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Figs. 13- 14. 13, coxaI peg; 14, Lasiopogon wing venation. Al. f i t  anal vein; a l ,  anal cell; br, basal radial 

cell; bm, basal media1 cell; C, costa; c, costal cell; CuA t ,  CuA2, anterior branches of cubitus; c u l ,  antenor 

cubitai cell; CuP. posterior branch of cubitus; cup, posterior cubital cell; cx peg, coxal peg; d, discal cell; 

Mi .  M2, M3, posterior branches of media; ml ,  m2, m3, medial cetls; m-CU, medial-cubital crossvein; mcx, 

metacoxa; mf, rnetafemw; m-m, medial crossvein; miroch, metatrochanter; RI, anterior branch of radius; 

R2+3, R4, M. posterior branches of radius; r 1, R.... radial cells; r-m, radial-medial crossvein; Sc, subcosta; 

SC, subcostai cell. 





Figs. 15- 16. Lusiopogon male genitalia: 15, dorsal; 16, lateral. b epan scl, basal epandrium dente;  cer, 

cercus; epan, epandrium, ej ap, ejaculatory apodeme; gcx, gonocoxite; gcx ap, gonocoxaI apodeme; gst, 

gonostylus; hypan, hypandriurn; hypopr, hypoproct; par sh, paramere sheath; s br, setai bnish; sepan mem, 

subepandnal membrane; sepan scl, subepandrial sclerite; sp sac, sperm sac; st 8, sternite 8; tg 8, tergite 8. 

Scaie Iuie = 0.3 mm. 
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Figs. 17- 18. Lasiopogon male genitalia: 17, apical; 18, dorsal view of hypandriuml gonocoxite complex. 

cer, cercus; epan, epandrium, ej ap, ejaculatory apodeme; gcx, gonocoxite; gcx ap, gonocoxal apodeme; 

gst, gonostylus; hypan, hypandrium; hypopr, hypoproct; tat ej proc, lateral ejadatory process; m lobe, 

medial lobe of gonocoxite; par sh, paramere sheath; s br, setal bnish; sepan scl, subepandrial scierite; sp 

sac, spenn sac; st 8, steniite 8. Scale line = 0.3 mm. 
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Figs. 19-20. Lasiopogon phallus: 19, lateral, 20, ventral. aed tube, aedeagal tube; d car, dorsal carina; dv 

car, dorsoventrai carina; ej ap, ejaculatory apodeme; en tube, endoaedeagal tube; gp, genital pore; lat pr, 

lateral process; lat ej ap, lateral ejaculatory process; par sh, paramere sheath; sp sac, sperm sac; vent pr, 

ventral process; vent sut, ventral suture. Scale the = 0.3 mm. 





Figs. 2 1-24, Lasiopogon endoaedeagal tube: 2 1-22, L. quadrivittatus; 23-24, L. cinctus. e j  ap, ejaculaiory 

apodeme; en proc, endoaedeagal process; en tube, endoaedeagd tube. Scale line = 0.2 mm. 



en proc 



Figs. 25-28. Lasiopogon quadrivi t ta~ phallus apex: 25, ventrolateral; 26. apical; 27, ventral; 28. lateral. 

aed tube, aedeagal mbe; en tube. endoaedeagal tube; dv car, dorsovenual carina; par sh, pararnere sheath; 

vent sut, ventral suture. Scale line = 0.1 mm 
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Figs. 39-3 1 .  Lasiopogon gonostylus, dorsal view: 29, L. albidus; 30, L. hinei; 3 1, L. akaishii. df, dorsal 

fl ange; dlt, dorsolateral tooth; dmt, dorsornedial tooth; It, lateral tooth; mf, media1 flange; srnf, secondary 

media1 flange; vtt, ventrolateral tooth. Scale line = 0.1 mm. 





Figs. 32-37. Lasiopogon subepandnal sclerite and spines: 32, ventral view of sclerite (L .  quodrivittatus), 

scale Iine = 0.1 mm. 33-37, spines. 33, L. cinereus; 34, L. quudrivittutus; 35, L. monricola; 36, L. canus; 37. 

L. openninus. Scale Iine = 0.05 mm. ap ri, apical ridge; hyp, hypoproct; mic, microsetae; rn u a, media1 

unscerotized area; sp, spine. 





Figs. 35-40. Lasiopogon fernale genitalia: 38, Iateral view, undissected; 39, stemite 8, ventral view; 40, 

Iateral view, dissected. acc gl, accessory gland; ac sp, acanthophorite spines; cer, cercus; hypg v, 

hypogynial valve; lat lobe, laterai lobe of sterniie 8; lat lobe s, Iateral lobe setae; sp, spennatheca; st 8, 

sternite 8; st 9. stemite 9: tg 8.9. 10. tergites. Scale lines = 0.3 mm except Fig. 30 = 0.2 mm. 
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Fig. 4 1 .  Lasiopogon spermathecae: dorsal view (L. cinereus). acç gl, accessory gland; ac sp, acanthophonte 

spines; bas du. basal duct; cer, cercus; res du, reservoir duct; sp, spemtheca; su du, striated duct: st 9. 

sternite 9 (fwca); st 10, sternite 10; tg 9, tergite 9; tg 10, tergite 10; ter res, terminal reservoir; val, valve. 

Scale line = 0.2 mm: enlargements = 0.05 mm. 





Fig. 42. Lasiopogon fernale sternite 9 and associated structures: ventral view (L. monticda). st 9, sternite 9 

(fûrca); st 10, sternite L O with lobes; tg, tergite 9. Scale line = O. 1 mm. 





Fig. 43. Latiopogon world distribution. Southem boundary of Palaearctic fauna h m  Caspian Sea to South 

China Sea is estimated. 





Figs. 4449. Lasiopogon ahishii Hradsky: male genitalia. 44. epandrium, dorsal; 45. epandrium, lateral; 

46, epandriurn, medial; 47, phallus. lateral; 48, phallus, ventral; 49 (lefi), lateral ejaculatory process. basal; 

49 (right), ejaculatory apodeme, cross-section. Scale line = 0.2 mm. 





Figs. 50-54. Lasivpogon akaishii Hradsky: m a k  gcnitalia; hypandrium/ gonocoxites and gonostyli. 50, 

dorsal; 52, apical; 53, ventral; 54, lateral; 5 1 ,  gonostylus, dorsal. ScaIe Iines = 0.3 mm except Fig. 5 1 = 0.1 

mm. 





Fig. 55 .  Leriopogon akakhii Hradsky: male genitalia; subepandrial scierite, ventral. Scale line = 0.1 mm. 





Figs. 56-58. Lasiopogon akaishii Hradsky: 56, antenna; 57, female sternite 8, ventral; 58, female sternite 9, 

tergite 9 and lobes of stemite 10, ventral. ml, media1 lobe. Scale lines = 0.1 mm except Fig. 57 = 0.3 mm. 





Fig. 59. Lmiupogon akaisshii Hradsky: female genitalia; spermatheca, dorsal. Scale line = 0.1 mm. 





Figs. 60-64. Lasiopogon apache sp. nov.: male genitalia. 60, epandrium, dorsal; 6 1 ,  epandrium, laterai; 62, 

epandrium medial; 63, phallus, IateraI; 64, phallus, ventral; 65 (Icfi), lateral ejaculatory process, basal; 65 

(right), ejaculatory apodeme, cross-section. ScaIe lines = 0.2 mm. 





Figs. 66-70. Lasiopogon apache sp. nov.: male genitalia; epancûiuml gonocoxites and gonostyli. 66, dorsal; 

68, apical; 69, ventral; 70, lateral; 67, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 5 1 = 0.1 mm. 





Fig. 7 1. Lmiopogon apoche sp. nov.: male genitalia; subepandnal sclerite. ventrai. Scale Iine = 0.1 mm. 





Figs. 72-74, Lasiopogon apache sp. nov.: 72, antenna; 73, female sternite 8, ventral; 74, female steniite 9, 

tergite 9 and lobes of stemite 10, ventral. Scde Iines = 0.1 mm except Fig. 73 = 0.3 mm. 





Fig. 75. Lasiopogon apache sp. nov.: femaie genitalia; sperrnatheca, dorsal. Scale line = 0.1 mm. 





Figs. 76-8 1. Lasiopogon appalachensis sp. nov.: male pnitaiia. 76, epandriurn, dorsai; 77, epandrium, 

lateral; 78, epandnum, medial; 79, phallus, lateral; 80, phallus, ventral; 8 1 (lefi), laterai ejaculatory process, 

basal; 8 1 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 82-86. Lusiopogon oppolochensis sp. nov.: male genitalia; epandriumf gonocoxites and gonostyli. 82, 

dorsal; 84, apical; 85, ventral; 86, lateral; 83, gonostyhs, dorsal. Scale lines = 0.3 mm except Fig. 83 = O. t 

mm. 





Fig. 87. &u.siopogon appalachensis sp. nov.: male genitaiia; subepandrial sderite, ventral. Scale line = 0.1 

mm. 





Figs. 88-90. Lasiopogon appalachenris sp. nov.: 88, antenna; 89, female stemite 8, ventral; 90, female 

sternite 9 ,  tergite 9 and lobes of stemite 10, ventral. Scale Lines = 0.2 mm except Fig. 88 = 0.1 mm. 





Fig. 9 1. Lasiopogon appalachensis sp. nov.: female genitaiia; spermatheca, dorsal. Scde line = O. 1 mm. 





Figs. 92-97. Lasiopogon chaetosus Cole & Wikox: male genitalia. 92, epandrium, dorsal; 93, epandrium, 

lateral; 94, epandrium, medial; 95, phalIus, lateral; 96, phallus, ventral; 97 (lefi), lateral ejaculatory process, 

basal; 97 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 98-102. Lusiopogon chaetosus Cole & Wilcox: male genitalia; epandriuml gonocoxites and gonostyli. 

98, dorsal; 100, apical; 101, ventral, 102, lateral; 99, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 

99 = 0.1 mm. 





Fig. 1 03. Lasiopogon chuetosus Cole & Wilcox: male genitalia; subepandrial sderite, ventral. Scale line = 

O. 1 mm. 





Figs. 104- 106. Lnsiopogon chaetosus Cole & Wilcox: 104, antenna (scale line = 0.2 mm); 105, fernale 

sternite 8, ventral (scale fine = 0.3 mm); 106, female sternite 9, tergite 9 and lobes of stemite 10, ventral 

(scale Iine = 0.1 mm). 





Fig. 107. Lasiopogon chaeiosus Cole & Wilcox: female genitdia; spennatheca, dorsal. ScaIe line = 0.2 

mm. 





Figs. 108- 1 13. Lasiopogon chtysotus sp. nov.: male genitaiia. 108, epandrium, dorsal; 109, epandnum, 

lateral; 1 10, epandrium, medial; 1 1 1 ,  phallus, lateral; 1 12, phalIus, ventral; 1 13 (lefi), lateral ejaculatory 

process, basai; 1 13 (right), ejaculatory apodeme, cross-section. Scaie Iines = 0.2 mm. 





Figs. 1 14-1 19. Lasiopogon chrysotus sp. nov.: maIe genitalia; epandriuml gonocoxites and gonostyli. 114, 

dorsal; 117, apical; 1 18, ventral; 1 19, lateral; 115, gonostylus, dorsal; 116, antenna. Scale fines = 0.3 mm 

except Figs. 1 15- 1 16 = 0.1 mm, 





Fig. 120. Lariopogon chryotus sp. nov.: male genitaiia; subepandrial sclerite, venual. Scale line = 0.1 mm. 





Figs. 12 1 - 129. Lasiopogon cinerm Cole: maIe genitalia. 12 1 ,  123- 125, epandrium, lateral (variation); 122, 

epandrium, mediai; 126, epandrium, dorsal; 127, phallus, lateral; 128, phallus, ventral; 129 (lefi), lateral 

ejaculatory process, basal; 129 (right), ejaculatory apodeme, cross-section. Scale lines = 0.3 mm except 

Figs. 127- 129 = 0.2 mm. 





Figs. 130- 134. Lasiopogon cinereus Cole: male genitalia; epandriud gonocoxites and gonosryli. 130, 

dorsal; 132, apical; 133, ventrai; 134, lateral; 13 1. gonostylus, dorsal. Scale iines = 0.3 mm except Fig. 13 1 

= 0.1 mm. 





Fig. 135- 1 36. Lasiopogon cinereus Cole: maIe genitalia; subepandrial sclerite, ventral (variation). Scale 

line = O. 1 mm. 





Figs. 137- 1 39. Lasiopogon cinereus Cole: 1 37, antenna (scale line = 0.1 mm); 138, female sternite 8, 

ventrai (scale Iine = 0.3 mm); 139, female sternite 9, tergite 9 and lobes of stemite 10, ventral (scale line = 

0.2 mm). 





Fig. 140. Lariopogon cinereus Cole: fernale genitalia; spermatheca, dorsal. Scale line = 0.2 mm. 





Figs. 14 1-146. Lasiopogon coconino sp. nov.: maie genitalia. 14 1, epandrium, dorsal; 142, epandrium, 

lateral; 143, epandrium, medial; 144, phallus, lateral; 145, phallu, ventral; 146 (Iefi), lateral ejaculatory 

process. basal; 146 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 147- 15 1 .  Lasiopogon coconino sp. nov.: male genitaiia; epandriud gonocoxites and gonostyli. 147, 

dorsal; 149, apical; 150, ventral; 15 1 ,  laterai; 148, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 148 

= 0.1 mm. 





Fig. 152. Lasiopogon coconino sp. nov.: male genitalia; subepandrial sclente, ventral. Scale line = 0.2 mm. 





Figs. 153- 155. Lasiopogon coconino sp. nov.: 153, antenna; 154, female stemite 8, ventriil; 155, female 

sternite 9, tergite 9 and lobes of stemite IO, ventrai. Scale lines = 0.2 mm except Fig. 153 = O. 1 mm. 





Fig. 156. Lasiopogon coconino sp. nov.: female genitalia; spermatheca, dorsal. Scde Iine = O. 1 mm. 





Figs. 157- 162. Lasiopogonf~ammeus sp. nov.: male genitalia. 157, epandrium, dorsal; 158, epanàrium, 

lateral; 159, epandrium, medial; 160, phallus, lateral; 16 1, phallus, ventral; 162 (lefl), lateral ejaculatov 

process, basal; 163 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 163- 168. Lasiopogon flammeus sp. nov.: male genitalia; epandriud gonocoxites and gonostyli. 163, 

dorsal; 166, apical; 167, ventral; 168, lateral; 164, gonosiylus, dorsal; 165, anfenna. Scale l i e s  = 0.3 mm 

except Figs. L64- 165 = 0.1 mm. 





Fig. 169. Lasiopogonjlarnrneus sp. nov.: male genitaiia; subepandrial sclerite, venual. Scale line = 0.1 mm. 





Figs. 170- 175. Lasiopogon hasanicus Lek. male genitalia. 170, epandriurn, dorsal; 17 1 ,  epandnum, lateral; 

172, epandnum, medid; 173, phallus. lateral; 174, phallus, ventral; 175 (lefi), laterd ejaculatory process, 

basal; 175 (right), ejaculatory apodeme, cross-section. ScaIe lines = 0.2 mm. 





Figs. 176- 180. Lasiopogon hasanicus Lehr: male genitalia; epandriud gonocoxites and gonostyli. 1 76, 

dorsal; 178, apical; 179, ventral; 180, lateral; 177, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 177 

= 0.1 mm. 





Fig. 18 1. Lasiopogon hmnicus L e k  male genitalia; subepandnal sclerite, venual. Scde line = 0.1 mm. 





Figs. 182- 184. Lasiopogon hasanicirs Lehr 182, antenna (scale line = 0.1 mm); 183, femaie sternite 8, 

ventraI (scale Iuie = 0.3 mm); 184, fernale sternite 9, tergite 9 and lobes of sternite 10, ventral (scale line = 

0.2 mm). 





Fig. 185. Losiopagon hasanicus Lehr: female genitalia; spermatheca, dorsal. Scaie tine = 0. I mm. 





Figs. 186- 19 1. Lasiopogon hinei Cole & Wilcox: male genitalia. 186, epandrium, dorsal; 187, epanârium, 

Iateral; 188, epandrium, rnedial; 189, phallus, lateral; 190, phallus. ventral; 19 1 (lefi), Iateral ejaculatory 

process, basal; 19 1 (nght), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 192- 196. Lasiupugon hinei Cole & Wilcox: male genitalia; epandnud gonocoxites and gonostyli. 

192, dorsal; 194, apical; 195, ventral; 196, lateral; 193, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 

193 = O. 1 m. 





Fig. 197. Lasiopogon hinei Cole & Wilcox: male genitalia; subepandrial scIente, ventral. Scale line = 0.1 

mm. 





Figs. 1 98-200. Lasiopogon hiner' Cole & W ilcox: 1 98, antenna (scde line = 0.1 mm); 1 99, female s ternite 

8, ventral (scale line = 0.3 mm); 200, female sternite 9, tergite 9 and lobes of stemite 10, ventral (scale line 

= 0.2 mm). 





Fig. 20 1. Lasiopogon hinei Cole & Wiicox: female genitalia; spennatheca, dorsal. ScaIe line = 0. I mm. 





Figs. 202-207. Lasiopogon &chiensis Lehr: male genitalia. 202, epandrium, dorsal; 203, epandrium, 

lateral; 204, epandriurn, medial; 205, phallus, lateral; 206, phallus, ventral; 207 (lefi), lateral ejaculatory 

process, basal; 307 (nght), ejaculatory apodeme, cross-section. bp, basal process. Scale lines = 0.2 mm. 





Figs. 208-2 12. Lasiopogon kjachfemis Lehr: male genitalia; epandriurd gonocoxites and gonostyli. 208, 

dorsal; 2 10, apical; 2 1 1, ventral; 2 12, lateral; 209, gonostylus, dorsal. Scafe lines = 0.3 mm except Fig. 209 

= 0.1 mm. 





Fig. 2 13. Lasiopogon kjachrenslr Lehr male genitaiia; subepandriai sclerite. ventral. Scale line = 0.1 mm. 





Figs. 2 14-2 16. Lasiopogon kjachtensis Lehr: 2 14, antenna; 2 15, female stemite 8, ventral; 200, female 

sternite 9, tergite 9 and lobes of sternite 10, ventral. Scale lines = 0.1 mm except Fig. 2 i5 = 0.3 mm. 





Fig. 2 17. Lasiopogon kjachrensis Lehr: fernale genitalia; spematheca, dorsal. Scale line = 0.1 mm. 





Figs. 2 18-223. Lariopogon lavignei sp. nov.: male genitalia. 2 18, epandrium, dorsal; 2 19, epandrium, 

laterai; 220. epandriwn. medial; 22 1, phallus, lateral; 222, phallus, ventral; 223 (lefi), lateral ejaculatory 

process, basal; 223 (right), ejaculatory apodeme, cross-section. Scde lines = 0.2 mm. 





Figs. 224-228. Lasiopogon lavignei sp. nov.: male genitalia; epandriumî gonocoxites and gonostyli. 224, 

dorsal; 226, apical; 227, ventral; 228, lateral; 225, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 225 

= O. 1 mm. 





Fig. 229. Lasiopogon lavignei sp. nov.: male genitalia; subepandnal scierite, venuai. Scale line = 0. ! mm. 





Figs. 230-232. Lasiopogon favignei sp. nov.: 230, antenna (scale line = 0.2 mm); 23 1 ,  f e d e  stemite 8,  

ventrd (scsle line = 0.3 mm); 232, femafe stemite 9, tergite 9 and lobes of stemite 10, ventral (scale line = 

O. 1 mm). 





Fig. 233. Lasiopogon iavignei sp. nov.: female genitalia; spemtheca, dorsal. Scale line = 0.1 mm. 





Figs. 234-239. Losiopogon lehri sp. nov.: male genitalia. 234, epandrium, dorsal; 235, epandrium, Iaterai; 

236, epandrium, medial; 237, phallus, lateral; 238, phallus, ventral; 239 (lefi), lateral ejaculatory process, 

basal; 239 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 240-244. Lasiopogon lehri sp. nov.: male genitalia; epandriud gonocoxites and gonostyli. 240, 

dorsal; 242, apical; 243, ventral; 244, lateral; 24 1, gonostylus, dorsal. Scde lines = 0.3 mm except Fig. 24 1 

= 0.1 mm. 





Fig. 245. Lasiopogon lehri sp. aov.: male genitalia; subepandrial sderite, v e n d .  Scale line = 0.1 mm. 





Figs. 246-248. Lasiopogon lehri sp. nov.: 246, antema (scale line = 0.1 mm); 247, female stemite 8, ventral 

(scale line = 0.3 mm); 248, female sternite 9, tergi te 9 and lobes of stemite 1 O, ventral (scale line = 0.2 

mm). 





Fig. 249. Lasiopogon /ehri sp. nov.: femaIe genitalia; spermatheca, dorsal. Scale line = 0.1 mm. 





Figs. 250-255. Lasiopogon feleji sp. nov.: d e  genitalia. 250, epandnum, dorsal; 25 1 ,  epandriurn, lateral; 

252, epandrium, mediai; 253, phallus, lateral; 254, phallus, ventral; 255 (lefi), lateral ejaculatory process, 

basal; 255 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 256-26 1. Lasiopogon leleji sp. nov.: male genitalia; epandnumf gonocoxites and gonostyli. 256, 

dorsal; 259, apical; 260, ventral; 26 1, latenl; 257, gonostylus, dorsal; 258, antenm. Scale lines = 0.3 mm 

except Figs. 257-258 = 0.1 mm. 





Fig. 262. Lmiopogon leleji sp. nov.: maie genitalia; subepandrial sclerite, ventral. Scale line = 0.1 mm. 





Figs. 263-268. Lasiopogon marshaili sp. nov.: male genitalia. 263, epandrium, dorsal; 264, epandnum, 

Iateral; 265, epandrium, medial; 266, phallus, lateral; 267, phallus, ventral; 268 (lefi), lateral ejacuIatory 

process, basal; 268 (right), ejaculatory apodeme, cross-section. Scaie iines = 0.2 mm. 





Figs, 269-273. Lasiopogon marshalli sp. nov.: male genitalia; epandriurnf gonocoxites and gonostyli. 269, 

dorsal; 27 1, apical; 272, ventral; 273, Iateral; 270, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 270 

= 0.1 mm. 





Fig. 274. Lasiopogon marsiialli sp. nov.: male genitalia; subepandrial sclerite, ventrai. Scale line = O. 1 mm. 





Figs. 275-277. Lasiopogon marshaiii sp. nov.: 275, antenna; 247, fernale sternite 8, ventral; 248, fernafe 

stemite 9, tergite 9 and lobes of sternite 10, ventral. ScaIe lines = 0.2 mm except Fig. 275 = 0.1 mm). 





Fig. 278. Lasiopogon rnarshalli sp. nov.: femafe genitalia; sperrnatheca, donal. Scale line = 0.2 mm. 





Figs. 279-284. Lasiopogon monticola Melander: male genitalia. 279, epandriurn, dorsal; 280, epandrium, 

lateral; 28 1, epandrium, medial; 282, phallus, lateral; 253, phallus. ventral; 284 (right), lateral ejaculatory 

process, basal; 284 (left), ejacularory apodeme, cross-section. Scale Ihes = 0.2 mm. 





Figs. 285-289. Lasiopogon manticola Melander: male genitalia; epandriud gonocoxites and gonostyli. 

285, dorsal; 287, apical; 288, ventral; 289, lateral; 286, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 

270 = 0.1 mm. 





Fig. 290. Lasiopogon monticola Melander: male genitalia; subepandrial sclerite, ventral. Scale line = O. 1 

mm. 





Figs. 29 1-293. Lasiopogon monticola Melander: 29 1 ,  antenna (scale line = 0.1 mm); 292, female sternite 8, 

ventral (scale line = 0.3 mm); 293, female sternite 9, tergite 9 and lobes of sternite 10, ventral (scale line = 

0.2 mm). 





Fig. 294. Lasiopogon monricoia Melander: fernale genitalia; spermathecri, dorsal. Scale line = 0.1 mm. 





Figs. 295-3 10. Lasiopogon oklahomen~is Cole & Wilcox: male genitaiia 295, epandrium, dorsal; 296, 

epandrium. lateral; 298, epandriurn, medial; 298, phallus, lateral; 299. phallus, ventral; 300 (top), lateral 

ejaculatory process, basal; 300 (bottom), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 30 1-305. Lmiopogon oklahomensis Cole & Wilcox: male genitalia; epandriud gonocoxites and 

gonostyli. 30 1, dorsal; 303, apical; 304, ventral; 305, lateral; 302, gonostylus, dorsai. Scale lines = 0.3 mm 

except Fig. 302 = 0. i mm. 





Fig. 306. Lasiopogon oklahomensis Cole & Wilcox: maie genitalia; subepandnal sclente, ventrai. Scale 

lule = 0.2 mm. 





Figs. 307-309. Lasiopogon oklahomensis Cole & Witcox: 307, antenna; 308, female stemite 8, ventral; 

309, female stemite 9, tergite 9 and lobes of sternite 10, ventral. Scale lines = 0.2 mm. 





Fig. 3 10. Lasiopogon oklahomensis Cote & Wilcox: female genitalia; spematheca, dorsal. Scale line = 0.1 

mm. 





Figs. 3 1 1-3 16. Lasiopogon opaculus Loew: male genitalia. 3 1 1 ,  epandrium. doaal; 3 L 2, epandrium, lateral; 

3 13, epandrium, medial; 3 14, phallus, lateral; 3 15, phallus, ventral; 3 16 (le fi), lateral ejacuiatory process, 

basal; 3 16 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 3 17-32 1. Lasiopogon opaculus Loew: male genitalia; epandriud gonocoxites and gonostyk 3 17, 

dorsal; 3 19, apical; 320, ventral; 321, lateral; 3 18, gonostylus, dorsal. ScaIe lines = 0.3 mm except Fig. 3 18 

=O.l mm. 





Fig. 322. Lasiopogon opuculus Loew: male genitalia; subepandnal sclerite, ventral. Scale linc = 0.1 mm. 





Figs. 323-325. Lasiopogon opaczrlus Loew: 323, antema; 324, female sternite 8, venual; 325, female 

sternite 9, tergite 9 and lobes of sternite IO, ventrai. Scale lines = 0.2 mm except Fig. 323 = 0.1 mm. 





Fig. 326. Lasiopogon opaculus Loew: femde genitalia; spermatheca, dorsal. Scale line = 0.1 mm. 





Figs. 327-33 2. Lasiopagon p h a e o ~ a n o t u s  sp. nov.: maie genitaiia. 3 27, epandriwn, dorsal; 328, 

epandnum, lateral; 229, epandriurn, medial; 230, phalIus, Iateral; 33 1 ,  phallus, ventral; 332 (left), Iateral 

ejacufatory process, basal; 332 (right), ejaculatory apodeme, cross-section. Scale Iines = 0.2 mm. 





Figs. 333-338. Lnsiopogon phaeoth~vsanotus sp. nov.: male genitaiia; epandnuml gonocoxites and 

gonostyli. 333, dorsal; 335, apical; 337, ventral; 338, lateral; 334, gonostylus, dorsal; 336, antenna. Scale 

lines = 0.3 mm except Figs, 334,336 = 0.1 mm, 





Fig. 339. Lariopogon phueothysanofus sp. nov.: male genitalia; subepandrial scierite, ventrai. Scale line = 

0.1 mm. 





Figs. 340-345. Lusiopogon piesrolophus sp. nov.: male genitalia. 340, epandriurn, dorsal; 34 1, epandriurn, 

lateral; 342, epandriurn, mediai; 343, phallus, lateral; 344 phallus, ventral; 345 (Iefij, lateral ejaculatory 

process, basal; 345 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 346-350. Lasiopogon piestolophus sp. nov.: male genitalia; epandnum/ gonocoxites and gonostyli. 

346, dorsal; 348, apical; 349, v e n d ;  350, lateral; 347, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 

347 = O. 1 mm. 





Fig. 35 1. Lasiopogon piesrolophus sp. nov.: male geniialia; subepandnal sclerite, ventral. Scale line = 0.1 

mm. 





Figs. 352-354. Lasiopogon piesrofophm sp. nov.: 352, antenna; 353, female sternite 8, ventral; 354, fernale 

sternite 9, tergite 9 and lobes of sternite 10, ventral. Scale lines = O. t mm except Fig. 353 = 0.2 mm). 





Fig. 355. Lasiopogon piestolophus sp. nov.: fernale genitalia; spermatheca, dorsal. Scale line = 0.1 mm. 





Figs. 356-36 1. Lasiopogon qinghaiensis sp. nov.: male genitalia. 356, epandnum, dorsal; 357, epandrium, 

lated; 358, epandrium. medial; 359, phallus, lateral; 360, phallus, ventral; 36 1 (lefi), lateral ejaculatoty 

process, basal; 361 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 362-366. Lasiopogon qinghaiemis sp. nov.: male genitalia; epandrium/ gonocoxites and gonostyli. 

362, dorsal; 364, apical; 365, ventral; 366, lateral; 363, gonostylus. dorsal. Scale lines = 0.3 mm except Fig. 

363 = 0.1 mm. 





Fig. 367. Lasiopogon qinghaiensir sp. nov.: male genitaiiii; subepandnal sclerite, ventrai. Scale line = 0.1 

mm. 





Figs. 368-370. Lasiopogon qinghoiensis sp. nov.: 368, antenna (scaie line = 0. I mm); 369, femaie stemite 

8, ventral (scale linc = 0.3 mm); 370, female stemite 9, tergite 9 and lobes of sternite 10, ventral (scale line 

= 0.2 mm). 





Fig. 37 1. Lasiopogon qinghaiensis sp. nov.: female genitaiia; spermatheca, dorsal. ScaIc line = O. 1 mm. 





Figs. 372-377. Lasiopogon q~adt-ivittatus Jones: male genitalia. 372, epandnum, dorsal; 373, epandrium, 

lateral; 374, epandrium, medial; 375, phallus, lateral; 376, phallus, ventral; 377 (Ieft), lateral ejaculatory 

process, basal; 377 (right), ejaculatory apodeme, cross-section. Scale lines = 0.3 mm except Figs. 375-377 

= 0.2 mm. 





Fige. 378-382. Lptiopogon quadrivitrarur Jones: male genitalia; epandrium/ gonocoxites and gonostyli. 

378. dorsal; 380. apical: 38 1, ventral; 382. lateral; 379, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 

379 = 0.1 mm. 





Fig. 383. Lasiopogon quadrivittatus Jones: male genicalia; subepandrial sclente, ventral. Scde line = 0.1 

mm. 





Figs. 384-386. Lasiopogon quadrivitratus Jones: 384, antenna; 385, f d e  stemite 8, ventral; 386, female 

sternite 9, tergite 9 and lobes of stemire 10, ventral. Scale lines = 0.3 mm except Fig. 386 = 0.2 mm). 





Fig. 387. Lasiopogon grradrivittarus Jones: fernale genitalia; spermatheca, dorsai. Scale line = 0.2 mm. 





Figs. 388-393. Lasiopogon rokuroi Hradsky: male genitalia. 388, epandrium, dorsal; 389, epandrium, 

lateral; 390, epandriwn, medial; 39 1 ,  phallus, lateral; 392, phallus, ventral; 393 (left), lateral ejaculatory 

process, basai; 393 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 394-398. Losiopogon rokuroi hdsky:  male genitalia; epandnwn/ gonocoxites and gonostyli. 394, 

dorsal; 396, apical; 397, ventrai; 398, lateral; 395, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 395 

= 0.1 mm. 





Fig. 399. Lasiopogon rokuroi Hradsky: male genitalia; subepandrial sclerite, ventral. Scale Iine = 0.1 mm. 





Figs. 400-402. Llrsiopogon rokuroi Hradsky: 400, antenna (scale line = 0.1 mm); 40 1, female stcrnite 8, 

ventral (scale line = 0.3 mm); 402, female sternite 9, tergite 9 and lobes of sternite 10, ventral (scaie line = 

0.2 mm). 





Fig. 403. Lasiopogon rokuroi Hradsky: fernale genitalia; spennaiheca, dorsal. Scale line = 0.1 mm. 





Figs. 404309. Lasiopogon schkopygus sp. nov.: male genitalia. 404, epandrium, dorsal; 405, epandrium, 

laterai; 406, epandn'um, medial; 407, phallus, lateral; 408, phallus, venual; 409 (Ieft), lateral ejaculatory 

process, basal; 409 (right), ejaculatory apodeme, cross-secrion. av fl, apicoventral flange; lip, apicoventral 

Iip. Scale lines = 0.2 mm. 





Figs. 4 10-4 14. Lasiopogon schizopygus sp. nov.: male genitalia; epandrium/ gonocoxites and g ~ n ~ s t ~ l i .  

4 10, dorsal; 4 12, apical; 4 13, ventral; 4 14, laterai; 4 1 1, gonortyhs, dorsal. Scale lines = 0.3 mm excePt Fig. 

347 = O. 1 mm. 





Fig. 4 15. Lasiopogon schizopPvgus sp. nov.: male genitalia; subepandrial sclerite, ventral. Scale line = 0.1 

mm. 





Figs. 4 16-4 18. Lasiopogon schizopygus sp. nov.: 4 16, antenna; 4 17, female sternite 8, ventral; 4 18. female 

stemite 9, tergite 9 and lobes of stemite 10, ventral. Scale lines = 0.2 mm except Fig. 4 17 = 0.3 mm). 





Fig. 4 19. Lasiapogon schizop-vgus sp. nov.: female gecitalia; spennatheca, dorsal. Scale line = O. 1 mm. 





Figs. 420-425. Lasiopogon shermani Cole & Wilcox: male genitalia. 420, epandnum, dorsal; 42 1,  

epandrium, lateral; 422, epandnum, medial; 423, phallus, lateral; 424, phallus, ventral; 425 (left), lateral 

ejaculatory process, basal; 425 (nght), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 426-430. Lmiopogon shemani Cole & 'Wcox: male genitalia; epandriud gonocoxites and 

gonostyli. 426, dorsal; 428, apical; 429, ventral; 430, lateral; 427, gonostylus, dorsal. Scaie lines = 0.3 mm 

except Fig. 427 = O. 1 mm. 





Fig. 43 1. Lasiopogon shermani Cole & Wilcox: male genitalia; subepandnal sclerite, ventral. Scde line = 

O. 1 mm. 





Figs. 432-434. Lasiopogon shennani Cole & Wilcox: 432, antenna; 433, female stemite 8, ventral; 434, 

female sternite 9, tergite 9 and lobes of sternite 10, ventral. Scale lines = 0.1 mm except Fig. 433 = 0.2 mm. 





Fig. 435. Lasiopogon shennani Cole & WiIcox: fernale genitalia; spematheca, dorsal. Scale line = 0.1 mm. 





Figs. 436-44 1. Lasiopogon slossonoe Cole & Wifcox: male genitalia 436, epandrium, dorsal; 437, 

epandriurn, lateral; 438, epandriurn, medial; 439, phallus, iateral; 440, phallus, ventral; 44 1 (left), lateral 

ejaculatory process, basal; 442 (right), ejaculatory apodeme, cross-section. Scde lines = 0.2 mm. 





Figs. 442-446. Lusiopogon slossonae Cole & Wilcox: male genitalia; epandriurnl gonocoxires and 

gonostyli. 442, dorsal; 444, apical; 4.45, ventral; 446, lateral; 443, gonostytus, dorsal. bt, basal tooth of 

mediai flange. Scale lines = 0.3 mm except Fig. 443 = 0.1 mm. 





Fig. 447. Lasiopogon slossonae Cole & Wilcox: male genitdia; subepandnal sclerite. venual. Scale line = 

O. 1 mm. 





Figs. 448-450. Lasiopogon slossonae Cole & Wilcox: 448, antema; 449, female sternite 8, ventral; 450, 

female sternite 9, tergite 9 and lobes o f  stemite 10, ventral. ScaJe lines = 0.1 mm except Fig. 449 = 0.2 mm. 





Fig. 45 1. Lasiopogon slossoriae Cole & Wilcox: female genitalia; spemtheca, dorsal. Scale line = 0.1 

mm. 





Figs. 452-457. Lasiopogon terneicus L e k  male genitalia. 452, epandrium, dorsal; 453, epandrium, lateral; 

454, epandriurn, medial; 455, phallus, lateral; 456, phallus, ventral; 457 (left), laterai ejacdatory process, 

basal; 457 (right), ejaculatory apodeme, cross-section. Scale lines = 0.2 mm. 





Figs. 458462. Lasiopogon terneicus Lehr: male genitalia; epandriud gonocoxites and gonostyli. 458, 

dorsal; 460, apical; 46 1,  ventral; 462, Iateral; 459, gonostylus, dorsal. Scale lines = 0.3 mm except Fig. 459 

= O. 1 mm. 





Fig. 463. Lasiopogon terneicus Lehr: male genitalia; subepandrial oclerite. venhal. Scale line = 0.1 mm. 





Figs. 464-466. Lasiopogon remeicus Lehr: 464, antenna; 465, female steniite 8, ventral; 466, fernale 

stemite 9, tergite 9 and lobes of stemite 10, ventral. Scale lines = 0.1 mm except Fig. 465 = 0.3 mm. 





Fig. 467. Lasiopogon terneicw Lehr: female genitalia; spermatheca, dorsal. Scale line = 0.1 mm. 





Figs. 468-473. Lasiopogon retragrammus Loew: maie genitalia. 468, epandrium, dorsal; 469, epandrium, 

lateral; 470, epandrium, mediai; 47 1, phallus, laterai; 472, phallus, ventral; 473 (lefi), laterai ejaculatory 

process, basal; 473 (right), ejaculatory apodeme, cross-section. Scale iines = 0.3 mm except Figs. 47 1373  

= 0.2 mm. 





Figs. 474-4 78. Lasiopogon t e l r a g r m u s  Loew: male genitalia; epandnud gonocoxites and gonostyli. 

474, dorsal; 476, apical; 477, ventral; 478, lateral; 475, gonostylus, dorsal. Scale lines = 0.5 mm except Fig. 

475 = o. 1 mm. 





Fig. 479. Lasiopogon terragrammus Loew: male geniralia; subepandrial sclerite. ventral. Scale line = 0.2 

mm. 





Figs. 480-482. Lasiopogon terragrammus Loew: 480, antema; 48 1, female sternite 8. ventral; 482, brnale 

sternite 9, tergite 9 and lobes of sternite 10, ventral. car, carina of hypogynial valve. Scale lines = 0.3 mm 

except Fig. 482 = 0.2 mm. 





Fig. 483. Lusiopogon terragrammus Loew: female genitalia; spennatheca, dorsal. Scale line = 0.2 mm. 





Figs. 484-489. Lusiopogon woodonrrn sp. nov.: male genitaiia. 484, epandrium, dorsal; 485, epandrium. 

laterai; 486, epandrium, medial (scale line = 0.3 mm); 487, phallus, lateral; 488, phallus, ventrai; 489 (lefi), 

laterai ejaculatory process, basal; 489 (right'), ejaculatory apodeme, cross-section (scale line = 0.2 mm). 





Figs. 490-494. Lmiopogon woodonrm sp. nov.: male genitalia; epandriuml gonocoxites and gonostyli. 490, 

dorsal; 492, apical; 493, ventral; 494, lateral; 49 1 ,  gonostylus, dorsal. mt, mediai tooth of dorsal flange. 

Scale lines = 0.3 mm except Fig. 49 1 = O. 1 mm. 





Fig. 495. Lasiopugun woodorurn sp. nov.: male genitalia; subepandrial sclente, venual. Scale line = 0.1 

mm. 





Figs. 496-498. Lasiopogon woodorum sp. nov.: 496, antema (scale line = 0.1 mm); 497. female sternite 8. 

ventml (scale lim = 0.3 mm); 498, female stemite 9, tergite 9 and lobes of stemite L O, ventral (scale line = 

0.2 mm). 





Fig. 499. Lasiopogon woodorum sp. nov.: fernale genitalia; spermatheca, dorsal. Scale line = 0.2 mm. 





Fig. 500. Lasiopogon akaishir' Hradsky: distribution of records 





Fig. 50 1. Lasiopogon apache sp. nov.: distribution of records 





Fig. 502. Lasiopogon appalachensis sp. nov.: distribution of records 





Fig. 503. Lasiopogon chaetosus Cole & Wilcox: distribution of records 





Fig. 504. Lasiopogon chrysotus sp. nov.: distribution of records 





Fig. 505. Lasiopogon cinereus Cole: distribution of records 





Fig. 506. Lasiopogon coconino sp. nov.: distribution of records 





Fig. 507. Lasiopogon/lammeus sp. Nov.: distribution of records 





Fig. 508. Laciopogon hasonicus Lehr: distribution of records 





Fig. 509. Lariopogon hinei Cole & Wilcox: distribution of records 





Fig. 5 10. LaFiopogon @achunris Lek distribution of records 





Fig. 5 1 1. Lasiopogon lavignei sp. nov.: distribution of records 





Fig. 5 12. Lariopogon lehri sp. nov.: dislnbu~ion of records 





Fig. 5 13. Lusiopogon leleji sp. nov.: distribution of records 





Fig. 5 14. Lasiopogon marshalli sp. nov.: distribution of records 





Fig. 5 15. Lusiopogon moncicola Melander: distribution of records 





Fig. 5 16. Lasiopogon oklahomensis Cole & Wilcox: distribution of records 





Fig. 5 17. Lasiopogon opaeulus Loew: distribution of records 





Fig. 5 18. Lasiopogon phoeothysanotus sp. nov.: distribution of records 





Fig. 5 i 9.  Lasiopogon piestolophus sp. nov.: distribution of records 





Fig. 520. Lasiopogon qinghaienris sp. nov.: distribution of records 





Fig. 52 1. Lasiopogon quadrivittatus Jones: distribution of records 





Fig. 522. Lasiopogon rokuroi Hradsky: dis tribu tion of records 





Fig. 523. Lasiopogon schiz~p~vgus sp. nov.: distribution of records 





Fig. 524. Lasiopogon shennuni Cole & Wilcox: distribution of records 





Fig. 525. Lasiopogon slossonae Cole & Wilcox: distribution of records 





Fig. 526. Lasiopogon rerneicus Lehr: distribution of records 





Fig. 527. Lasiopogon tetrugrommus Loew: distribution of records 





Fig. 528. Lasiopogon woodomrn sp. nov.: distribution of records 





Figs. 529-537. Fom oflasiopogon epandrium: top, dorsal; bottom. lateral. 529. L. canus; 530. L. bellordii; 

53 1 ,  L. Cin~h4.S; 532. L. grajus; 533. L. aldrichii; 534. L. resraceus; 535, L. prima; 536, L.fimipennis; 537, 

L. marrinorum. bes. basal epandnal scfente; bu, basal umbo; dmt, dorsornedial tooth; ea, epandrial 

apodeme. Scale line = 0.6 mm. 
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Figs. 538-548. Forrn o f  Lariopogon subepandrid scIerite (ventral): 538, L. montanus; 539, L, grajus; 540, 

L. canus; 54 1, L. aldrichii; 542, L. testaceus; 543, L. cinctus; 544, L. currani; 545, L. prima; 546, L. 

fimipennis; 547, L. martinonrrn; 548,  L. cal.fmnicus. Scale line = 0.3 mm. 





Figs. 549-560. Fom of Lasiopogon hypandriuml gonocoxite cornplex and gonostylus: 549 (ventral), 550 

(lateral), L. afdrichii; 55 1 (ventral), 552 (Iaterat), L. bellardir'; 553 (dorsal), 554 (Iareral), L. cincrus; 555 

(ventral), 556 (lateral), L. canus; 557 (dorsal), 558 (lateral), L. apenninus; 559 (dorsal), 560 (lateral), L. 

testaceus. gcx al. gonocoxal apical lobe; gcx ap, gonocoxal apodeme; gst, gonostyius. Scale line = 0.3 mm. 





Figs. 56 1-566. Form of hiopogon hypandriud gonocoxite complex and gonostylus: 56 1 (ventral), 562 

(lated), L. prima; 563 (ventral), 564 (lateral), L. currani; 565 (ventrai), 566 (dorsal), L. marrinonrm. ml, 

media1 lobe. Scale line = 0.3 nim. 





Figs. 567-573. Fonn of Lasiopogon phallus. Lateral except Figs. 568,572 ventrai. 567-568, L. montanus; 

569, L. apenninus; 570, L. canus; 57 1-572, L. cincius; 573, L. aldrichii. at, aedeagal tube; dc. dorsal carina; 

ej ap, ejaculatory apodeme; Scale line = 0.3 mm. 





Figs. 574-580. Form of Lmiopogon phallus. Lateral except Fig. 579 ventral. 574, L. resracew; 575, L. 

trivittatus; 576, L. currani; 577, L. califomicus; 578-579, L. moriinomm; 580, L. coconino. dvc, 

donoventral carina. Scale line = 0.3 mm. 





Figs. 58 1-585. Form of Lasiopogon female sternite 8; ventral view with setation omitted except for lateral 

lobe setae: 58 ! , L. bellartiiï; 582, L. firnipertnis; 583, L. prima; 584, L. martinorum; 585,  L. calfornicus. hv 

scler, hypogyuial valve sclerite; scler, secondary sclerite of lateral Iobe. Scale line = 0.3 mm. 



hv scl 



Figs. 586-589. Form of Lasiopogon spennathecae: 586, L. montanus; 587, L. nrmuni; 588, L. rchizopygus; 

589, L. quadrivittarus. bd, basal duct; bulb, bulb of reservoir duct; cd, cornmon segment of basal duct; jun, 

junction of basa1 duct and striateci duct. Scale line = 0.2 mm. 





Fig. 590. Cladistic relationships of the Subfarnily Stichopogoninae. Characters are plotted on branches as 

rectangles (characters without homoptasy) or ovais (characters with homoplasy); open symbois are 

reversais. The numbers above the symbols correspond to the character nurnbers in S. 1 . 1 ;  the numbers 

below represent the character states described in the character list: O = plesiomorphic state; 1,2, ... = 

apomorphic states. 





Fig. 59 1. Overview of cladistic relationships of species groups of  Lasiopogon. Groups are represented by 

exemplar species. The letters in circles refer to the parts of  the cladogram detailed in other figures: A, Fig. 

593; B, Fig. 594; C, Fig. 594; D, Fig. 595. 
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Fig. 592. Ciadistic relationships of species groups in the cinctrrs cIade of Lasiopogon. Groups are 

represented by exemplar species. Characters are plotted on branches as rectangles (characters without 

homoplasy) or ovals (characters with hornoplasy); open symbols are reversals. The numbers above the 

symbols correspond to the character numbers in the List in 5.2.1; the numbers below represent the character 

states described in the character Iist: O = plesiornorphic state; 1.2, 3 ... = apomorphic stütes. The letter A 

indicates the bivittatus clade, the base of which is detailed in Fig. 593. 





Fig. 593. Cladistic relationships of species groups at the base of the bivittatus clade of Lasiopogon. Groups 

are represented by exemplar species. Characters are plotted on branches as rectangles (characters without 

homoplasy) or ovals (characters with homoplasy); open symbols are reversals. The numbers above the 

symbols correspond to the character numbers in the list in 5.2.1; the numbers below represent the character 

states described in the character list: O = plesiomorphic state; 1,2, 3 ... = apomorphic states. The letter A 

indicates the position of these lineages in Fig. 59 1; the letter B indicates the clade comprising the bivitfarus 

group + opacufus section, the base of which is detailed in Fig. 594. 





Fig. 594. Cladistic relationships of the bivittatus group of Lasiopogon. The group is represented by 

exemplar species. Charac ters are pIotted on branches as rectangles (charac tes without hornoplasy) or ovals 

(characters with homoplasy); open symbols are reversals. The numbers above the syrnbols correspond to 

the chancter numbers in the list in 5.2.1; the numbers below represent the character states described in the 

character list: O = plesiomorphic state; 1 ,  2 , 3  ... = apomorphic states. The letters B and C indicate the 

position of these lineages in Fig. 59 1 ; the letter D indicates the opaculus section, which is detailed in Fig. 

595.  





Fig. 595. Cladistic reiatioriships of the species groups in the opanclus section of Lasiopogon. Groups are 

represented by exernpiar species. Characters are plotted on branches as rectangles (characters without 

homoplasy) or ovals (characters with homoplasy); open symbols are reversais. The nurnbers above the 

symboIs correspond to the character numbers in the list in 5.2. f ; the numbers below represent the character 

states described in the character k t :  O = plesiomorphic state; 1 ,  2 .3  ... = apomorphic states. The letter D 

indicates the position of this lineage in Fig. 59 1. 





Fig. 596. Overview of cladistic relationships of the species in the opaculus section of Lnsiopogon. The 

letters in cucles refer to the parts of the dadogram detailed in other figures: A, Fig. 598; B, Fig. 599; C, 

Fig. 600. 
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Fig. 597. Cladistic relationships of the tetragrarnrnus group of Lasiopogon. Characters are p Iotted on 

branciies as rectangles (characters without homoplasy) or ovais (characters with homopiasy); open symbols 

are reversais. The numbers above the symbols correspond to the character numbers in the list in 5.3.1; the 

numbers below represent the character states described in the character list: O = plesiomorphic state; 1 ,  2, 3 

... = apomorphic states. The Ieaer A indicates the clade comprising the cinereus group and others, which 

are detailed in Fig. 598. 





Fig. 598. Cladistic relationships of the cinereus. monticola and rerneicus groups of lasiopogon. Characters 

are plotted on branches as rectangles (characters without homoplasy) or ovals (characters with hornoplasy); 

open symbols are reversais. The numbers above the symbols correspond to the character numbers in the list 

in 5.3.1: the numbers beiow represent the character states described in the character list: O = plesiomorphic 

state; 1,2,3 ... = apomorphic states. The letter A indicates the position of these limages in Fig. 597. The 

letter B indicates the clade comprising the opaculi~s, hinei and akakhii groups; the former is detailed in Fig. 

599. 
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Fig. 599. Cladistic reiationships of the opaculus group of Lariopogon. Characters are plotted on branches 

as rectangles (characters without homoplas y) or ovals (characters with homoplasy); open symbols are 

reversais. The numbers above the symbols correspond to the chmcter numbers in the fist in 5.3.1 ; the 

numbers below represent the character states described in the character list: O = plesiornorphic state; 1 ,  ? , 3  

... = apomorphic states. The letter B indicates the position of these Iineages in Fig. 598; the letter C 

indicates the ciade comprising the hinei and akaishii groups, which is detailed in Fig. 600. 





Fig. 600. Cladistic relationships of the akaishii and hinei groups of Lariopogon. Supporting character states 

are plotted on branches as rectangles (characters without homoplasy) or ovds (characters with homoplasy); 

open symbols are reversais. nie  numbers above the syrnbols correspond to the character numbers in the 

character Iist in 5.2.1 ; the numbers below represent the character states described in the charater list: O = 

plesiomorphic states; 1,2, 3 ... = apomorphic states. The letter C indicates the position of this lineage in 

Fig. 599. 





Fig. 60 1 .  Biogeography o f  the species groups in the opaculus section of Lasiopogon. Hypothesized 

phylogeny of the species groups superimposed on the geographical areas that they inhabit. 1 ,  teiragrammus 

group; 2,  cinereus group; 3, monficolu group; 4,  rerneicus group; 5 ,  opamlus group; 6, akaishii group; 7, 

hinei subgroup of hinei group; 8 ,  phaeorh-vsanotus subgroup of hinei group. The arrow Iabelled h indicates 

the populations of L. hinei isolated in North America in the Pleistocene. 





Fig. 602. Biogeography of the akaishii group of Lmiopogon. Hypothesized phylogeny of the akaishii group 

superimposed on the geographical areas of eastern Asia inhabited by the species: 1 ,  L. fehri; 2, L. rohroi; 

3, L. hasanicus; 4, L. akaishii. 






