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A REVISIQI OF THE GENUSm (DIPTERA: WW)

By

Gregory Alan Dahlem

'Ihe gems mini; Robineau-Desvoidy is revised. All available

tamic, biological , and distributional data for the larvae, puparia,

and adults are incorporated. A diagmstic key and illustrations of the

male and female genitalia are presented for the identification“: of the

thirty-sevenspecies ofmmgkmwnfmtheworld. 'Ihegenera

Ward—Morav' amplacedassymmsofm.

‘Bfirty-three species are redescribed and the following species are

describedasnew:Wmm,wmm, B_,_

Mi franArgentina, and W111 fran Colorado. 13. haematodes is

placedastheseniornameofthelonespecies frantheOldWorld. B,_

W1 isredefined, removed frunprevims symnymy, andplaoedas

flieseniornameofW. Wisraisedtotheseniorname

forthespecieswhidihadbeenunderthename&_l=h_emdni__1. m



mmwmmamflwwofmma- 5..

mmmmWfimWarflmplaoedasa

waffle. R. letbiamisraisedfrnnsxmspeciesto

spxiammsmmmmwmmmm.

Wisplacedasasymymofw. 'mespecies

W.m.mmmmtflwmm

firsttimeinthegemsm.
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‘Ihegemsmigiarepreeentsagrwpofveryoamenflieewhidiis

oftm foundinassociation withmaninNorth America. ‘Ihosenanbers

whose life histories have been studied are primarily ooprqmagous in a

widevarietyofmamnaliandmg. 'IhenatureoftheNeotropicnlnertbers

awaits further investigation, as very little is lawn of their biologies

at present. ‘meonly species frantheold World, LEM (Meigen),

hasbeenmtedmnmemisoocasimsasbeingaveryoannonsynanflimpic

species in the Palearctic arri Oriental regions. This revision provides a

keythatwillseparatemalesarrimstfenalesofthisgemstospeciee,

navsynmymy, ardpills togetherthewidely seattered information onthe

genus, arablingassociatimofmidiofthepastreseardiwithwrrent

names.

Inrecentyearstherehasbeenmmmterestintheirsectfamiasof

dung,e@eciallyoowd1mg. mismteresthasbeenspawnedbythespread

oftheintromcedfaoefly,WDeGeer,acrossomtirental

Northbnericaardbyirwestigatiusomcemingtheintrecmoedmmfly,

W(W). Bothoftheseintroduoedspeciesare

inportantpestsofcattleanddairyoperationsardbothbreedinoad



mature. wafflemrkmrrentlybeirgdmeinNorthAmericamthe

faunas of cow dung involves searching for native parasitoids and

predators that may be meful in the biological control of these pest

species. Butthesepestsarerecentinvadersofthedmrginsectcouplex.

Studies, surfinasthoseby'hmaer, M; (1968) and'manasawi'ngo

(1968) , indicate that the predator/parasitoid carplex of species found in

cavdnrgismidimre mitedanipronetocontrolthenative flies found

breedinginthedung, mainlymembersoftheflesh flygemsmvm'a. In

order to better understand the possible predator/parasitoid relationships

wl'xioh nay have inplicatims on the control of face fly and horn fly, more

mfornatim needs to be accumulated on the natural associations of

predator/parasitoid carplexes with m, and precise identifications

of the species involved are essential to allow repeatability of the

finiirqsfrunsmzhsuriies. aierecentstudyindicatesthatspecies

within them may be inportant biological control agents against the

face and horn fly (Pickers, 1981) .

Anotherinportantareaofcmcernisflyproductimswreesinurban

calamities. IthasbemmtedinstmliesaxhasthosebySdioofgLaL

(1954) and Silverly & Sdioof (1955a, 1955b, 1955c) that dog dtmg is one

of the most inportant preductim media of nuscoid flies in metropolitan

areas. Fleshfliesarethemstinportantdecmposersofdogdmgfam

in these alviruwrts and, although the previously mentimed authors were

unbletoidentifyorfiniexpertstoidentifythesareqmagidsthey

collected, species of the genus Minis are, most probably, the most



importantspecies involved. Collecting offlinjgbymyself, andmany

years of collectingbyDr. William L. Domes, Jr., has shownthatmembers

ofthisgemsdomtmrmllyoccirinsimatimsmidiwufldmakethem

pestsofmnnans(su:hasinlmses,mpordxes,oratpimics). This

carrntbesaidforotherspecies,sud1asthetnxsefly,whid1havebeen

rearedfrundogdung. Itis, therefore, inportanttolmowmreabout

thesedecarposersofdogfecesarumiwrtmsinordertopruwtethose

qaeciesofmin'gwhididotheessentialserviceofbrealdmdamthis

to aid: studies is the proper identification of the species involved.

Identificatims of undetermired Sarcqmagidae fran various large,

instimtimal collectiors indicate that one-fourth to one-fifth of all

sar'corhagids collectedinNorth America belaigtothegemsmilia. 'Ihe

lastcmprrehensive revision ofthisgemswasprovidedbyI-Iall (1928),

hrtmstofthenamsusedinthisrevisialarysudyhavesubseguently

beenplacedassynmyms. Seventy-nineweciesnameshavebeenarpliedto

whereofmisgerus,ofwhid1thirty-sevenarewnentlyrecognized.

WW

'me germsm was established by Robineau-Desvoidy (1863) for

his new species, m,m, B. Mata, and Meigen's (1826)

‘ with the latter designated as the type species. He

 



mmmmmsmmbmmfiy.u-_W

Rhineau-Desvoidy, ard Lmrtiggla Rabineau-Desvoidy, as syncnyns of 3;

mabigm).h¢didmtm\flemnmimsfimbimau-

Desvoidyinthisnewgems. Bottd1er(1913)includedmin°gasa

Woffiamardimluiedfliespeciesfigmneigaiasa

rather. NoNewWorldspecieswerecasideredasnalbersofthem

grcupuntil Parker (1914) redescribedthegenus museum

mmlettardhismweciesL—gmsselam

mammthegenus. Aldrich (1916) suggestedthatm

cmldbeplacedasasubgenusof Sam, included Parker’s (1914)

species, “Williams-1m. www.m-es

(asavariantofWParker),ard§._glflu_sasmmbemoffl1is

subgenus.

PhileParkerarriAldridiwerebisydescribingtheNorthAnerican

fauna, C. H. T.‘I‘ownse1flwasworkingonthefam1aof$mthAnerica. In

BlZ,deesaibedflegamWamplacedmem

speciesELWasthetypeofthegems. In1917,'Ibwnsend

rmedseveralgereramfispeciesthataremrrentlycmsideredwithin

m. HedescribedthegenlsmmwithWParkerasme

www.mmmwithummmmmasuetype

mammammswiflahflrimcoqufllettasflntype

specialrwwiflzsemmdasfletypemiw.

“WwithhisnavspecieSMasthetypespecies.

Inl927,1bwsaddescribedthegeniszithhisnewspecies



Wflmwwhfi

Hall (1928) revisedtheNewWorld wecies ofmmtcmsidered

Wasaalbgemscffiamardsymrymizedmfi'sgenera

W.W.W.W.W,

“Wwithmism. Heredescribed'lmiserd’sspecies

Emitsssasrim. MW. HeraisedAldridi's

Wm. mmmies level becauseGreene (1925)

fornrithespeciestobedistinctfranR.canmmisParkerintheinneture

stages- mwmwmmmswm

because of correspa'derce with Tinberlake. Tinberlake found only one

species of sareqi‘iagid which agreed with 'Ihmsm's description frdn

Hawaii. Halldidmtexamine'nnnsm’stype. Healsoincludedhisnew

specie-551m. mm.mm.M.s

W.MLW.LM. amssreuiegriinthis

subgerus. Hall (1929)d1angedthenameof§_._m__ir_mato§._m.ata,

since the namemwas preoccupied by an earlier Robineau-Desvoidy

name.

Errierlein (1928) caused many rmemlatural problems thmrghcut the

Sarcqingidae,inchflirgthegereraardspeciesnuvcmsideredinthe

m. PlecasideredflegermWRbimau—Desvoidyasa

Mofmammmedflemiwsimneigm.s.

Whig, Withdrawn.WFabricius. $.-

Wmdermmmuisvandermmarflsrnlm

Wiedarannasnarbersofthegaus. Ofthesespecies,mlythetype



species, 3W, isarrrentlycaeideredinthem. Healso

Wmmmmmmwmmmneau-

Desvoidy and gamma 'Ibwnseni with Biggie Robineau-Desvoidy,

witturtanydiscussion. Heestablishedthegerustori

Wvan der Wulp. Townsend (1938) later found that Enderlein's g.

mwas actually a misidentification ofW.

Bflerlein also established the germsW for Mist;

Fabricius which was shown by lnndbeck (1927) to be a senior name for S;

WMeigen. Hall (1937) notes that Lam Hall was placed

in the gems Dim by therlein (1928) as an undescribed species.

Until 1930, the names applied to War World species of sarcofiiagids

by the early authors such as Robineau-Desvoidy, Hacguart, Walker,

'Ihcnscn, arrivanderWulp, wereignored forthemstpart, sincetheir

descriptionsweremtspecifica‘nglitoseparateonespeciesfrun

amtherandthetypesweregenerally inaccessabletohmerican authors.

W, in 1929, the Unitai States National Husann sent J. M. Aldrich to

visitseveraloftheinportantniropeanmsamsforthepurposeof

IaminingtypesofAnericanDiptera. Inthecmrseoftheworkhewas

abletoseemostofthetypesofhnericanm. Hereportedhis

fit-dings mm in 1930 and established the following synonymy:

WWRobfleau-Dasvoidy =WParker: stanzas

themtmmtmmti

mm:mm:wm:mm: and

Wm.MW=W



marmmm3amsrmvandermn si

mm'miflalhfiiflmmdflmwwi

mmdermlp- mmderme=semudridn

ammderm9=s£imarniimllo seesipisvanderwulp

-Wag Parker. He also fund that his 1916 descriptim of s;

mmmmeMMp. He

redescribedfiMWalkerarflplaceditinflaeWgrupalumg

wiflmerIixittstsMacqmt-

Frunthe1930'stothel950'sanibeyu‘d,thereappearstobea

split between the generic runenclature used by North American authors and

SthhAmerican authors. 'lheNorth Americarswereheavily influencedby

Aldridi's (1916)majormrkarrittmscu1sideredmin'gasauibgemsof

m. 'n'ieSurthAnericanswereheavilyinfluencedby'Iumserd,

especially his works included in his [Jewels of Myiology (1934-38), and

utilizednanyofhissmallergererathatareherecusideredsymnymuis

withm.

Hall (1931) describedtwonewspecies intheNorth American fauna in

mmmmuessmm Beel(1931)

WWfrmmlivia. Prado&Fuseca(l932) described

Wat-11mm. Blanchard (1939) describedmmrayim

m1 frunArgentim. Intheold World, Imribeck (1927) examined

Fabricim' (1794) types ofWand placedWHeigen

asasyrniymofthisoldernane. Seguy(1935)described§_,_azgafrun

Libyaard, in1938, describedmigigjisjmmm.



waver,in1939,Seguyplacedthesewoweciesassymrynsof$_.

stringwabriciusb

Lmes(194la)placed§;_b§1m1Prado&Fuisecainthegaus

mmmdisuissedthefatale genitalia. Irpes (1946a) considered

Wammmsmplwimmymm

Mp,&mm,mgmmasmcruus

gaus,aswellashismspeciesg_._m. Healsoredesczribedgg

mmderwtflp.rawveditfrmsymmywims._sumis§

Walker,atriplaceditintheggae_tgrg_v_igig. Inthissamepaperhe

”Bi-WW Robineau-Desvoidy, Mme Hall,m

vanderfiflp,ams_,MMdridaasmrsofm,ard

redescribedmvanderwulp,rmavingitfrunsyralymywithfi.

m. Icpe(1946b)describedg,_g1mig_a_iasamvspeciesinthe

WW-

Rdaack (1952) desaibedthemweciesWard, in

1954, consideredm as a valid gemswith the following synonymy:

WW.WW.WW.

WW.WW.WW.

WW,arfifigelmam1ein. Heredescribedthe

gamardincltfledthefollowing speciesasnmbers: mien,

MW.MW.WMI.LW

W,§AMW,MW&W,L

www.mnm.mmmrs_erm

WaDner.S-_errahndsvandermlp.s_._flnriMisAldridhs._qmys

ll



Aldrich, m1 P311.MParker,WRobineau-

mm.mmmmm.WMI.ssums

Hall, fiMMdridi, mama,mama

Newsweemmmssstinnsswaneni

aggvandermlp,migmmback, Qt, trivimta Townsend, and_S_.,

mmdermlp-

mdge(1956a)corsideredgammiaasavalidgermsardimluded

thefollowing U.S. speciesasmalbers: WW,§4

WmdeIWulp,_S_.MWalker,§.assiduaWalker,B_.

mmrfiemmLWmmem

speciesgm. FruncorresporflamewithDr.vanEhdenatthe

BritishhzsunnofNatmralHistormnodgefumithatthetypeofg.

Mmcloselyreearbledthespecieskmparkerandg‘

mmderwtflpfllanfligusdri—s'mmfllett.arfl.flmfore.

mmmmmmmnmmmtdmctemcufld

befunflinfliefanalesttetwmldseparategmwi

Wfrmuieanother. HeplacedmjggWalker asthesenior

nmnefornrssdrimooquillett- InthequWMinis.Doder-=

sepamtedvtathadbemhmnasfiWiRnbfieau-Desvoidyinto

mm6.&mlsm).&lbsmmeri(mbfieau-Deswidy)

“WW)withmefollowimsymnymy= Beeenns=sr

MW:MW:WW:NW

m- W=mm:mm:m

Wrardmmflmsm- m=mgusamfl<en
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InfluissqaaratimhementiusttntflrespeciesLnggniniefiarpeared

tobeacmplexofspecies. Healsosymmizedmyglisnallwith

mutidiammacedWasamerofflemig.

Dodge(19583)describedthenewspeciesmifrmoxbaarflprevided

adescriptiui ofthefanale ofnglgalgs.

Icpes (1962) reviewedthegemsmmarddescribedh

Wmmmmasmmwmofs

mmmmmmia.

Dowms (1965) placed Chaetomm" asasubgenusof minis. He

mimmtmmmmwablysmiguamamflet

BM (AMI-"1611) probably =W (Aldrich). HE also placed §_-

Mersknasasymwmofmfmmldfidx).

nodge(1968)describeduaenevspecies_c._g§gpd_afmnoentra1

America.

Iqaes (1969) separatedthegemsminiaintothefollowimmree

ceremwimimimtedsyrmymy=m1s=mnsssmsgsmerm

WW.WW.wWW:

mm=mmaaeriemmm=em

W- mmmmmmmmm

Hacuiartasmalbersofthegausminiaarflmentiusfliatthemeofg:

Wby Hattos (1919) was a misidentificatim of the species B,

31:93:1(mfimb mwmmmplwm

mwawofgmmm-

Lmes(l975a)describedthespeciesfi,_tgiMs_ifrmestaRica.
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limes (1976) redescribedWWalker, placed it inthemm

NPIWMWNWWEW-

ropes (1977) examinedtheholotype ofLQegljgtaWJcer, redescribed

thespeciesarriplaceditinthemin'g. Healsoexaminedthe

mlmofwmm.mmmmflmid_us

Walker. I-leraisedthospeciesstatuswitlfinthe

Wardplacedsrssids.mi&.ams_latim

Parkerassynonyms. Wenhedidnotdisuisstherelatiorshipbetween

emerge (vandermp) New Ions (1978b) med

mfmfleMmsmflerditwimmms

Dodge. Hemtesthatheorigimllyplacedthisspeciesinthefiayifion

the basis of Dodge's (1965a) figures of the fanale genitalia.

'meplacanentofWHarrisastheseniornaneoverthe

lu'ie Palearctic speciesW(Fabricius) , sluvly worked its

wayintctheliterature. Dodge8Seago(l954)refertomasthe

seniornameasdoesDownes (1965). Iopes,g_§l_,_ (1977),however, lists

Wasaquestiomblesymnymofitriata. 'menamemscagtriag

Fabriciusispreocuipiedbyenelin, 1790. NoHarristypeshavesurvived

toflrepresent,yetautlnrshadinterpretedtheoriginaldescriptimas

that of lame Palearctic m. Pepe (1986) examinedthetypematerial

offillmarflfunflfliatmmigansmnmwasajmior

mofm- Wknmiswiedw

Villers (1789).

mmismvisimoffleM'ni'uiAhsemmardmmns
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areplacedassyrurynsofmmia. 'Ihirty-threespeciesareredescribed

andthefollowingqaeciesaredescribedasrav:3,_g§§ellifrun

W.mem,mfmmm,am&

mmmlorado. Wbplacedasfllesmicrnameof

the lame species fruntheold World. am is redefined,

rmedfrmpreviuissyruiymy,andplacedastheseniornaneof&

MafterexaminatimoftheholotypeinthemseeNatimal

D’HistoireNaturelleinParis. Wismisedtotheseniornanefor

flespeciesWiQhadbeenmderthenameWaftershfiyof

theWaJJcerarrivanderWulptypesattheBritishmsumofNatural

History- Wmmmmwedasm

«W. argivivaisrerwvedfrunsynonymywithggm

ardisplacedasasynmymofm. Wisraisedfm

abspeciestospeciesstamsarflasnifigmismrymized

WWW. Lisskeiisplacedasasynmymofa-M. The

SpeciesWW.Lanai. ands-m are included for

firefirsttimeinthegermm. 'l'heholotypeofm

'mmmnacquartwasalsosufliedarfiitwasfumtobemta

Worm.

AppaflixAprovidesacatalog—style listingofnunenclaturearri

syratymyadoptedforthisrevisim.

1310mmm
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Rich of the biologin informatiul recorded in the literature deals

withrearirgspecies offllem frunvariusmsdia. Rsaringdata

described in the literature may be divided into two categories, rearings

frmmhnalnediatakeninfrunthefieldardrearingsacculplishedin

thelaboratorybyplacingthefirst—instarsuladrosenmedia. Both

types of investigatims can provide valuable informatics: m the life

histories of these flies. The folluring biological reviav uses the

nunenclature adopted in this study. To associate literature references

with the names given below, corsult the individual species descriptions .

mrnivore, umivore, and herbivore dung is rurtl'nely utilized by

MoffllemMiQs- Regents. W.New

have been reared frun dog fews (Dodge, 1956a: Wilton, 1962: Coffey,

1966: personal observations). 3% has been reared frunwolf

duty collected at a zoo in Lansing, Michigan (persmal observatims) . B;

m. mm. 3m. B_arsn's 81.23231. annealing. and

WMbemrearedmmmanment (Howard, 1900: Aldrich,

1916: Kirdlberg, 1954: Dodge, 1956a: Mihalyi, 1965; Coffey, 1966: Kano,

Field and Shira'aga, 1967: lopes and Kano, 1968: Sydlsvskaya, 1970:

Iqaes, 1974). Cowmanure isthemostcummly soldiedbreedirgnedia,

mmmsm.RM.RM.ELM: E:

21mins. midis. EM. andELM have been reared

frun it (I'bdard, 1901: Greene, 1925: niplirg, 1936: m, 1943; mffey,

1966: Sealers and Dobsm, 1966: 'mrner, My 1968: 'nmas and Wingo,

1968: Valiela, 1969: Blume, 1970: Times and Morgan, 1972: Valiela, 1974:
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Merritt ard Andersu'l, 1977: Davis ard Turner, 1978: Phartm ard Moon,

1979: Pickers, 1981). m ard3mhave been reared frun

sheep durg (Wilsm, 1932: Coffey, 1966). Laurie ardBM have

been reared from horse marnlre (Coffey, 1966). W has also been

reared a: pig fees (befey, 1966) .

Smespeciesofgggim'ahavebeenreportedasparasitoids ofother

insectsardotherinvertebrates. milesuneoftheserecordsare

probably based on misidentifications, others appear to have suns

validity. ;Br_errannnns has been reared.fromltheIMeXican.bsan beetle,

.Enilssnnsrysrixsstisinnlsant (Cbledptera: Cbccinellidae) (van Enden.

1950). Ee_snris.has been reared fndm.Lssnnnstsrnsrhnrni Smith

(Cbleoptera: Scarabaeidae) (van Eden, 1950) ard has been fund to be a

predatorofeggsorlarvaeoftheface fly, Wmceer

(Pickens, 1981) . B. Mellow has been reared frunmm

L. (Colecptera: Scarabaeidae) (W, 1943: van Enden, 1950), as well

as frun grasshoppers ard snails (Seguy, 1932, 1941: Rodetdorf ard Verves,

1978).

Severalspecieshavebeenrearedinthelaboratorybyvariuls

researchers. Winsbeenreared frunmeat (Dodge, 1956a). B_.

mhas been reared m deculposirr; hanhlrger (Knipling, 1936). B;

snais. Ea_nusinia. and Be_stinnlsns have been reared on pork liver

(Sanjean, 1957).Whas been inplicnted in humn mind ard

intestinal myiasis (Jones, 1947: Trofimv My 1958: W. 1965:

Roldandorf ard Verves, 1978) .
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Suns of the data m collectim of species of mini; also provides

valuable informtiul m the life histories of these species. B_.

W(Hall) wascollected intrapswhichwerebaitedwith

decaying liver, urea, ard water (Hall, 1931). W, R_,_

m. Llheminieri. Bsmsiels. mam (pmbably=&

Ma) arerecordsdasscavengerqasciesulpigcarionbyPayne8King

(1972) . am has been collected in traps baited with decaying

beef (Hall, 1931) . 3. helmusi Lopes was collected on variuls flowers

in Costa Rica (Lopes, 1975a). R. we is noted frun onion fields

(Merrill & mltsm, 1953), as being attracted to dog dung (Coffey, 1966) ,

ardcollectedfrunatrapbaitedwithaharecarmss inAlaska (Gill,

1955) . m is noted as being attracted to pig dung (Coffey, 1966) .

Wists. More. Llirm’nieri. Bess-isle. andMwere

collected in traps baited with chicken entrails ard, suretimes, Innnan

feess (Dodge8Seago, 1954). Wismtedasbeingattractedto

Inmlan dmlg (Coffey, 1966). Inndbeck (1927) notes thatWis

cunminsardyplacesardisoftenseenonmmanexcreuent. B;

Whasbeenreportedtobeattractedtofeces, meatardfruits

(Fberhardt, 1955: Gregor ard Povolny, 1961) ard has been captured in

food mrkets in ampst, Hlmgary (Aradi ard Hihalyi, 1971). am

is attracted to hmnan, sheep, pig ard dog dlmg (Coffey, 1966) .

Sure informatiul on fanale feundity is present in the literature.

Knipling (1936) fund that fulr farales of mum yielded 20, 24,

28, ard 30 larvae, respectively. He notes that 18, 32, and 40 larvae
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weresunezedfrmthreefanalesofm. ForWhefund

20, 27, 29, 32, ard 4O larvae in five gravid ferales. He collected 15

larvae frun a female ofW. He also fund that five fanales

ofMproduced 21, 24, 25, 4o, ard 44 larvae. Zakharova (1966)

dissected34 femalesofhmardmtesthemininmfeundityto

be16 larvaeardthenaximmfeunditytobesz larvae. Iarvalculnts

canbemisleading ifobtainedfrunpinned specimens, asthefanales of

ministerdtoexpellmnyoftheirlarvaeastheydie (personal

observations).

Information (:1 the length of the life-cyles of species of this germs

is limited. Khipling (1936) notes that the life cycle, frun first-instar

toadult, naybelessthanll days formugz. Healsonotesthe

developmrtalperiodofWasbefigMdaysammas

being 13 days. Times & Lbrgan (1972) fund that the time of pupation of

thehomfly, Liam, coimidedwiththetineofpmationof&

Wardusedgmasanirdicatorspeciestotellwhenflremm

flies were pupating.

Anmberofinsectparasitoidshavebeenrearedfrunthepdparia of

bovine dung-breeding Baginia (Blickle, 1961: Turner, M, 1968: 'Ihunas

ard Wirm, 1968: Hayes ard mm, 1971: more ard Isgner, 1973: Watts

ard Curbs, 1975: Wharton, 1979: F199, M“ 1983a: F199, $31“

198319). ‘mese include:WWGraverhorst:M

(In). andmm 89- (Colecp’cera: Staplnlinidae):W

Saar.W(Say). “from 89- W:
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W):Winnie (Say) and Elem 89- (W:

Qmipidae):Wand mils Sp. (1W: Daccilidae):

W89- W: DiaPridac):Wis (Minced).

WGmult and Sanders. discs-linens spa min

WAshnead,W Latreille, ard S. menea Curtis

(Hynencptera: Ptermalidae). In additiu'l to insect parasitoids, R_. anxia

isalsohmntobeattadcedbythensnatodewmm

Nickle (Stoffolano ard Streans, 1971: Stoffolano, 1973).

Peckham, 932.31.; (1973) fund thatW

W: Shocidae) provisiuled its nests withW aid B,_

and; adults, along with a variety of other cyclorrharhan flies. ally

Isles were used as provisions. Wharton (1979) noted thatW sp.

(Cblecptera: Staphylinidae) adults captured early instars ofW.

Ants are inportant natural enemies of ding—breeding Diptera, althulgh

published studies have not dealt with minis specifically (Pimental,

1955: Wingo, My, 1974: mart-on, 1979).

Cbok ard Gerhardt (1977) looked at selective mrtality of insects in

mamre frun cattle fed Rame and DimilinR and fund that

populatiu'l levels of renters of the gems Mill-id were significantly

reduced frun Rahal, but not Dimilin.

Very little has been written (:1 male station taking ard mating

behavior of the m. Dodge & Seago (1954) fund lnlusually high

ratiosofnalestofenalesinBnginiefiardWintheir

oollectiu'ls of sarorphagids frunnnmtainummits inGeorgia. 'nleywere
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unable to explain this phermena as a mating behavior, since they ally

ccflectedaemtingpaircfmawmofLmsmnfisridurim

their entire stldy. Olapnan (1954) collected 41 males ard ally 1 female

ofnm inhissudyof umit-frequentinginsects inmntana.

HatitlgbehaviorofBLmLodes (EM) isdescribedbyHanmer

(1942) withthemerestatanentthattheculplespuruleeadlotherinto

theairbeforetnmblingtothegrund. LopesardKano (1968) providean

examination of the relationships of the variuls parts of the male ard

fenale genitalia of B. gforti which were killed during copulation. A

detailedaccunrtofthematingbehaviorofgm ispresented

later, inder the biology section of this species’ description.

alservatims of potential station-site locations are given in the species

descriptiui, when available.

immune!

'lheSaroophagidaearenormally ovoviviparuls, that is, thesggsare

'retainedwithinfllebipuldleduterusfordevelqnentatdfirstilstars

aredeposited. 'Ihelarvaearestill alclosedintheirdlorionic

Mbranesdmdepositedardreleasefllalselvesbyclawingvigorulsly

withtheirmrthhooks (Sanjean, 1957). 11113 inportant facet of the life

historyofsarooriagidsalloustheqlporundtytoswythefirstirstars

ofthesefliesbydissectirqadead,pirmedspecinenofafanaleard

wtainingthelarvaeheldwithintheutems. 'Ihelarvaepassthrulgh
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tm'eeinstarsbeforewpariatim. Firstinstaxsdomthavedevelcped

anterior spiracles, seoadinstarshavemlytmoslits intheposterior

spiracles milethirdinstarshavethreeslits.

Adetailedsuflyofthelarvaeofmg'gwaswtsidemescope

ofthisrevisim,h1tp.1blishedaooamtsofthelaxvaehavebeen

inoorporated. 1011le (1936) studied the first instar of R. giola, B;

m.m(mly=WwBM).B-_m

“MEE- Sanjean (1957) shxliedthefirst, second, andthird

instarsof B,gs_iola,3._m¥andR. stinulans. 'Ihelarvae of};

WMbeendescribedbyKano8Sato (1951). Lopes (1982)

describedmwmg. almeidai first instars. Greene (1925)

mmmmhofW.&_llmihie£i.amW.

Whartm anduocn (1979) described thepuparia ofW. 3;

M.W.W.W,MW.

mmmmmmrmmmmtan

extrenestateofthelabnminwhidzitappeaxsahollymatbrarmsani

haveverywell developed psaxiotrachea, which are often darkly pigmented

(Domes, 19553pexsmaldasetvations). 'Ihewell developedpsaadctradmea

alsoooansinseveraloopmghagmsspeciesofthegemsmani

myherelatedtothedm—feedimmdeof life. 'Iheirfunctimis

mflmownatthepresenttine.

WWW
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'megemsminiamsdescribedbynobineau-Desvoidy (1863) andwas

mantedfranothergenerabythedmamcterofthefrartalbristles

diverging very little anteriorly. 'lhis character is generally true in

them,mtitcamiotbeusedtosepaxatethegetusfrmcther

saroqmagidgenerareoognizedtoday. mltsofthegerusmmngare

separatedfrunallcmersbythepresenoeofthefollwingdiaractezs:

postalarwall sem1ate:tegulaeorangish ingroundoolor, sanetimes

partly infuscated; male without apical saltellar bristles and with

reddish-orange genital capsule; fanale with frontal vitta at midpoint

miceormrewidthofparafzmtalplateatthatlevel. mu;

n.sp.isthemlyspeciesthatdoesnotoonfomtoalloftheseexternal

characters, havingablack tegulaandblack genitalia. 'Ihefom ofthe

male and female genitalia, tum-Iver, definitely associate this species

withothersinthegemsm.

'Iheterminologyused inthis revision isthat of Mpine, fig]:

(1981) exoeptforduaractersoftheaedeagm, werethetemimlogy of

lunack(1954)hasbeenused. 'nxemaleaedeagushasproventobethe

singlemstinportanttoolusedtomstseparatespeciesinthisgenzs

(andnearlyallothergeneraofSaroomaginaeaswell). Ihave

agressively searched for non-genitalic features of the adults that are

useful in the separatim of species and are nentiamedwhere applicable.

WWW
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Nearly 12,000 specimwereetaminedfzmnmeruislccalitiesin

North, South,anicertralAmerica. 'mewecinenswerefrunvarious

institutims, thecollecticn of Dr. W. L. Downes, Jr. (WID), andmy

personal collectim (GAD) . Damimtials and dissections of specimens

weremzmllymidertakenatamagnificatimof50Xwiththeusecfa

leitz Wetzlar dissecting microsccpe. Illustrating of the genitalia were

accomplished withtheaidofaBausdxandImbMicrcpmjector.

Dissecticns of the male and fanale genitalia were accomplished

usingthefollcwingteclmique:

Step1:l-leatupasolutimofmi(7pelletsm-It010ccH20)in

awaterbathqutjustbelwboiling. 'Ihisusuallytakesabwtzrnms.

Step2: Carefullyrawvetheertireabdanenofthespecimentobe

sufliedbygraspirgitgentlywifliforcepsardmdcirgflieabdmenupand

dammitilitbreaksofffrunthethorax.

Step3: Placetheabdanninthelflisolutimforslninrtes.

miletheabdmenisinthesolutim,placedistilledflzoin3

depressicrs in a culture plate.

Step4:RencvetheabdarenfmthelOisolutimandplaceitin

are of thedepreasims filled with distilled H20. Unlerthe scqae, make

t“handSt‘hstemites(males)crst‘hanth‘hanincisicnbetweelthell

sternites (fenales). 'Ihe article should be very pliable at this point,

ifmt,thelflisolutimshculdbelefttoheatdpfcrancthertn1rcr

”(gravidfenalesnayneedtosoakabitlaigerthanctherspecinens).

Step 5: Dissect off the genitalia and place in adjacent fresh 820.



22

Step6:Usinganeyedmppercrpipette,rinsetheabdxm's

interiorardetteriormrtilfzeeoftzadaeaardcthermntedranairs.

DiscardoldandresupplyfreshlEOatleastZBtimes. Besuretocheck

forlaxvaewl'mdissectimfeales.

Step7:Placeabdmeninadjace1tfreshwater. Retnrntoworkon

geiitaliaarddissectaxtpartsthatmeddetailedetaminatim.

Step8: Placeabdcmeninavial of glacial acetic acid for (21.1

minrte. Renoveabdanenardplacemapapertowel,withthebasal

cpeiingoftheabdanendcwn,todry. 'Ihiswillrestoretheabdanen's

pruinosityandtessellaticn pattern. If itdcesnctrestore, it maybe

time to change the 101 and/or acetic acid solutions.

Step9:Placeasma11ammtofgluemthethoraxwherethe

abdanenistobereplaced,usingaminztennnmtedmamatd1stick.

Underthe scope, replacetheabdanento its original positicn.

Ste) 10: Place genitalia in a depression filled with glycerine.

Swirlamxdmttilmstofthewaterismved. Placegenitaliaina

micrcvialardattadmtopinofspechmtomiditheybelmg.



Geus RAVINIA Riaineau-Desvoidy

m Rbineau-Desvoidy, 1863: 434. Type species:W

WMeigen (orig. des.).

W'nownseri, 1915: 408-409. Il‘ype species:W

W'Ibmsend (orig. des.).

WW, 1917: 190, 193, 195, 196. 'IYpe species:

WW(orig- 686-)-

WW, 1917: 190, 193, 195. 'IYpe species: {giccbia

WCoquillett (orig- des.) = mists (Waller)-

mjnig 'Ibwnsend, 1917: 191, 194, 195. 'Iype species:W

Parker (orig. des.) =M§ (Walker).

WW, 1917: 191, 194, 195. Type species:m

213mm Aldrich (orig. des.).

WTownsend, 1917: 191, 194, 195. Type species:m

m'Downsend (orig. des.).

WW, 1927: 220, 295. Type species:W

21mm (orig- dos.) =m Waller)-

Rgglim Ehderlein, 1928: 16. Type species:W

Enderlein, nec. van der mlp (orig. des.) = misidertificatim of

m(Weed).

WEnderlein, 1928: 42-43. 'Iype species:W

Fabricius (orig. des.).

23
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mm: Frurtal setae diverging very little. Male usually without

proclina‘te orbital setae, fanale usually with two. Femle with well

develcped cuter vertical setae. Female with frontal vitta at midpoint

twice or more width of fronto-orbital plates at that level . Postalar

wall se’mlate. Tegulae orangish in gramd color, sanetimes partly

infuscated (with the exception of my, n.sp. where the tegulae is

blackish). Male without apical scutellar bristles. Mesofenur of male

with posters-ventral, apical curb of short, stout, setae. Metatibia with

apial postercvertral bristle not differentiated or but slightly so.

Presutmral acrcstichal setae differentiated. R4+5 with dorsal setae, R1

with or without dorsal setae. Genital capsule crangish (with the

exception of ELM where the genital capsule is bladdsh) . Male

aedeagus with basiphallus and distiphallus fused. Juxta absent (with the

W161 of&_effism_ta (Walk-I'D-

KEY'IOSPECIESOFRAVINIA

l leithdorsalsetae ............................................. 2

1’ leithoutdorsalsetae ..... . ....... 25

2(1)Cbstawithvextra1setulaeextendingpastSctoR1.. .......... 3

2’ CbstawithvertralsemlaeedirgatSc ...... 8

3 (2)R1withdorsalsetaeextedingpastbedof8c, malewithsimms

wimlaml Vim OOOOOOOOIOOOOOOOOOOOOO0...0.0.0.0.0... ..... 7

3’R1withdcrsalsetaeedingatbedofSc ........................ 4
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4 (3) Male with bifid cerci (figures 2b-c), female with sternites 6, 7,

and 8with nearly parallel margins (figure 2e) 3. advena

4' Oerci of malenotbifid, fenale with sternites 6 and? nnchwider

than sternite 8 (figures 13d, 25d, 32d) .................. . ....... 5

5 (4) Palpus orange ........................................ R. rufipgs

5’ mm b1” OOOOOOOOOOOOOOOOOOO .0. ...... O OOOOOOOOOOOOOOO O O O O ..... 6

6 (5) Oerci of male with long, thin, parallel apices (figure 25b):

hillaeaedeaguswith distinctlydarkenedbase (figure 25c): sternite

8 of female with long, basal projections (figure 25d) mm;

6' Oerci of mle withstouterandmore divergent apices (figure 13b):

hillaemtdistinctlydarkenedbasally, notdarkerthanadjacent

distirhallus (figure 13c): sternite 8 of female without long, basal

projections (figure 13d) .......... . .................. 3. limbiana

7 (3)8ternite50fma1ewithlargemesalwinicwardn11tilcbed

arpearance along mesal convexity (figure 3a): sternite 8 of feale

witha flat, apical lip (figure 3d) R. Midai

7’ Steniite 5 of male withmesal margins nearly parallel (figure 29a):

sternite 8 of ferale uniformly convex, without apical lip (figure

29d) ....................... .. ........... . 3m

8 (2) Males ...... ............ . ..... 9

9 (8) Cerci with apices strongly convergent (figures 9b, 15b) ..... . 10

9' Cerci with apiess slightlycawergent orparallel 11

10 (9) Legs reddish-orange .. ...... .............. m
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10' legsgrey ........ . ......... . ........ .......W

11 (9) Vesica lcng, extending nuch past hillae in lateral view, my be

bentupuardsagainstbasirhallus ..... ........ ..... 14

11' Vesica short, shorter or slightly longer than hillae in lateral

Vlad ...... ... ..... ..................... .............. . .......... 12

12 (11)Prcc1inatetmerorbitalsetaepresent..... ....... .E.dcmesii

12’Proclinateupperorbita1setaeabsent.... ........ . ..... 13

13 (12) Fifth sternite with a pair of large, ventrally produced lobes

and several strcngsetae (figure 18a) .. ....... 3. errabunda

13' Fifth sternite producedmedially, appearing as parallel brushes

(figure 14a) . ...... . ............... . ........ . ......... W

14 (11) Distigiallus scurried, vesica strongly bent upwards against

basiphalusinlateral view (figure 20c) ......MW

14’ Vesica not strongly bent upwards against basiphalus in lateral

Via ......OOOCOOOOOOOOOOOO ........ O ........ O ..... ......OOOOOOCOO 15

15 (14) Oerci with leg, thinapices (figure 17b) LEM

15' Oerci with rather short, thick apices (figures 34b, 37b) 16

16 (15) Hillae rounded dorsally in lateral view (figure 3%)ma

16’ Hillae pointed dorsally in lateral view (figure 34c) .. am

am

17 (8) Sternites 7 and 8 at least partially fused (figures 9d, 20d).. 18

17’ Sternites 7 ard 8 mt fined..... 19

18 (17) legs reddishorange ........ . ............. W

18'legsgrey.... ..... ................341M



27

19 (17) Sternite 7 cmpletely divided into two separate plates (figure

20 (19) Stemite8m1d1mallerinwidfl1thansternite7arrisimatedin

apical indextation of sternite 7 (figures 17d, 34d, 37d) 21

20’ Sternite 8 nearlyaswide as sternite 7 (figures 4, 16d, 18d) 23

21 (20) Sternite 7 with a nearly straight anterior margin, not bi-lobed

(figure 17d) . ef ta

21' Sternite 7 incised anteriorly, appearing bi-lobed 22

22 (21) Sternite 7 with untried anterior ldaes (figure 34d)W

22' Sternite 7 with pointed anterior lobes (figure 37d) W

mm

23 (20) Sternite 7 long, wide and corspicucus (figure 18d) 3. errahnria

23' Sternite7mtm1d1differerrtissizefranstemites6ard8 24

24 (23) Sternite 8 with lateral, oval depressions (figure 16mm;

24' Sternite 8 withartsuchdepressicns (figure4)W

25 (1) With 3 postsutnral dorsocentral setae . ............... 26

.25'With4postsuuiraldorsccentralsetae .................. . ....... .31

26 (25) 'legulae andgenitalia orange 27

26’ 'Iegulae andgenitalia black 3M);

27 (26) Dale with hillae broad dorsally and nuch narrowed ventrally

(figure 21c): female with sternite 7 long and rectangular (figure

21d) (Old World) W

27' Hillae of nalemtdrasticallymrrcwedvertrally: sternite 7 of

l!
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female ofte: triangular, if rectargularthenmtlargerthanwide

(NeurWorld) 28

28 (27) Hillae broad dorsally with a distinct nctch, giving the aedeagus

an ax-like appearance (figures 22c, 36c): sternite 7 of female more

rectargularthantriargular ingeneral appearance (figures 22d, 36d)

................................................................. 29

28' Hillaewithout a distinctnctch andnctbroaddorsally (figures 1c,

30c): sternite 7 of female triangular (figures 1d, 30d) 30

29 (28) Hillae with broad, conspicuous notch (figure 36c): sternite 7 of

fanalewith nearly straight apical margin mm

29' Hillae with small mtdl (figure 22c): apical margin of sternite 7 of

feele with triangular mesal projection (figure 22d) .. B. neithausi

30 (28) Hillae nuch thinner dorsally than ventrally (figure 1c):

sternite 7 of feuale broadly triangular (figure 1d) B. cerba

30’ Hillae nearly equally thick dorsally and ventrally (figure 30c):

sternite7offelalenctasbroadasabove (figure30d) -B:_EA§191§

31 (25) Palpus and legs orange W

31' PalpLB black 32

32 (31) Mesoarrimetathoraciccoxaeanitrodlantersorange m

32’ Cbaearritrcd‘lantersblack ........ ........................ ..... 33

33 (32) Males 34

33' Females 45

34 (33) Gelagoldelpruinose 35

34'Ge1agreypruimse,withatmstyellcwpruimsityrestrictedto
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edgeofgeaatgelalgroove ................ . ............ 41

35 (34) Corpus abrubrtly exparded dorsally, posterior margin of aedeagus

in lateral vial distinctlynotched (figure 6c) W

35' Posterior margin of aedeagus in lateral view anoothly rourded 36

36 (35) Aedeagus with a distinct plate between hillae, exterding

anteriorly.............. ....... . ....... .............WW

36’Aedeaguswitlnrtadistirctplatebetweenhillae........ ..... 37

37 (36) Fifth sternite with long lateral ans (figure 23a)R. lherminieri

37' Fifth sternite larger than wide (e.g., figure 8a) .......... 38

38 (37) Frontal vitta distinctly narrowed posteriorly ...... Km

38’ Frental vitta with parallel nargins or slightly narrowed

posteriorly ...... ................ .. ............ 39

39 (38) Hillaemmdedardbulbals at tip (figure 10c) Mi

39' Hillaenotbulbous, rather triangular in appearance 40

40 (39) Corps smoothlyr'om'dedposterovertrally (figure 26c)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeoeeeeeeeeeeeeeW

40' Corplswithdistimtnedial etparsicn posteroventrally (figure 8c)

.............. . ...... . ........ W

41 (34)Corplsnld1redu3edaldthirmedatapex(figure28c) ........

............................................W

41' Cornisbroadly rcundedat apex 42

42 (41) Ground color of posteroventral area of tergum 5 orangish, hillae

amearing rather triangular (figure 11c) W

42'Grundcoloroftergm59reythru1glmt,hillaemtdistinctly
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narrowingdorsally . ........ 43

43 (42) Hillae clear umbranous dorsally, corpus not exteding nuch past

ventralmargin of hillae ....... 3. fiinata

43' Hillae at met with thin clear malbrancus strip dorsally, corpus

amearingratherhllbousbelowventral margin of hillae 44

44 (43) Aedeaguswith distinct anteriorlyprcducedmedian plate between

thehillae ..... ............W

44' Aedeaguswitlnltsuchaplatebetweenhillae ............ ..m

45 (33) Sternite 7wit1'mtdensegoldenpruinosity ............ 46

45' Sternite7withdensegoldenpruinosity. .......... .. ..... 49

46 (45) Sternite 7 very broad, not distinctly narrowing posteriorly

(figure 31d) ........................ 3M

46’Sternite7narrowingposteriorly. ..... . ...... 47

47 (46) lateral margins of sternite 7 convergent, nearly frun basal

margin (figure 5d) .................... . ...................W

47’ lateral margins of sternite7 nearly parallel overbasal half 48

48 (47) Sternite 6 with medial invaginatim on anterior margin (figure

27d)W

48’ Sternite 6witha straight anterior mrgin (figure 28d)

49 (45) Sternite 7 withbasal lobes (figure 6d) Law

49' Sternite 7 with lateral nargirs smothly rourded 50

50 (49) Sternite7nearlyequalinsizetosternite6,sternites6ard7

together amearing as a broad oval (figure 35d) W
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50'Sternite7la1gerthansternite6, sternites6ard7notforminga

breadoval ..... ........ ...... 51

51 (50) Genagreypruinose, atmostwith tinge of yellow at nargin with

genalgrcove ......... ..................... BM

51' Gena golden pruinose .......... . ........... . .......... .. R. auriger_la

minia acerba (Walker)

(Figures. 1a - d)

WWalker, 1849: 824-825. Type-locality: Nova Scotia

(fanale). Aldrich, 1930: 15 (symnymy).

WParker, 1914: 58-59, figure 45. Type-locality:

massadmsetts (male). Metz, 1916: 218, 235, figures 98, 99

(description of chrunoscmes). Greene, 1925: 6, 21, figure 39

(description of puparium). Aldrich, 1930: 33 (synmymy).

W(Parker). Aldrich, 1916: 114, 121-123, figure 49

(key, redescription). Hall, 1928: 334, 336, figure 3 (key,

redescripticn). Winn and Beaulial, 1932: 81 (locality records).

Bram, 1934: 250 (biology).

W191; authors, nec. van der Wulp. Sanjean, 1957: 55—56,

figures 11411-122 (description of larva).
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Wauthors, nec. Rtineau-Desvoidy. Gill, 1955: 651

(biology).

Miriam: Waller)- Dodge. 1956a: 188. 189 (W.

redescripticn) . Coffey, 1966: 214, 217 (biology). Pedcham, $314,

1973: 652 (biology).

mm: myth: 6 - 10 um. Panto-orbital plate gray pruinose,

oftenwithcqperishtingeventrally. Genagraypruinosewithabit ofa

yellowishtingeatborderwithgenalgroove. ‘motothreewell develqaed

presutural acrostichal setae: 3 postal‘blral dorsocentrals. 'moracic

plalrae gray pruinose.

HAIR: Gerci of moderate size with apices parallel to slightly

calvergelt (figure 1b). Fifth sternite as in figure 1a. Hillae of the

aedeagts well develcped, noticably renewing toward apex (figure 1c) .

FEMALE: Sternite7nd11argerthansternites6ard8ardrather

triangular in shape (figure 1d). Sternite 6 with sane basal, dark,

infuscaticn.

IARVAE: ‘Ihe larvae may have been described by Sanjean (1957) .

HIPARIIM:AdescriptimcftheleparimnneybeprovidedbyGree1e

(1925) .

0189:0515: 'nlisspeciesmaybeseparatedfrunmardg,

Whythepreselceof3strtrgpostsuteraldorsocertralsetae. It

iseasilyseparatedfrmfihmnbyitsorangetegulaeardorange



cerci: (c) Aedeagus: (d) Female sternites 6, 7ard8.

Figure 1: Genitalia'ofW. (a) Male fifth sternite: 0:) Male
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genitalia. Itcantsuallybeseparatedfranthespeciesmlaard

Whythepresedeofatleastzmlgpresuunalacmstidrals

arddarkgrey color. ‘Ihe genitalia are diagnostic (especiallythemale’s

aedeagus) ardwillseparatethisspeciesfranotherspecieswith3

postsuteraldorsooentrals.

TYPES: Female holotype, Nova Scotia (EN-I). mined in 1986, in

good caditicn.

MATERIALm: 88 males ard 87 females (sac, am, as, (so,

FMNH, K22, 160, (EU, SUNY, WLD), including 5 paratypes of mimlata

(K22). HIGH. Charming, Dickinson Co., 4 June 1983, M. Arduser (male-DSU;

used for figures 1a-c). MICH. Charming, Dickinson 0o., 12 Aug. 1987,

R.L. Fischer (farale-Ifl], used for figure 1d).

DISIRIEJTICN: Canada (Alberta, British Colunbia, New BnmSWiGR,

Northwest 'IeHitory, Nova Scotia, Ontario, erec), northern United

States (Alasla, California, Colorado, Maine, Massachusetts, Michigan,

Minnesota, New I-Ianpshire, Nev Jersey, New York, mic, Oregon,

Pennsylvania, Vermont, Washirgtm). Distrihrtim frcm material examined.

'Ihe species appears to be relativelyWm collected an: widely

distributed.

BIOLOGY: Little is kmwn of the biology. Coffey (1966) may have
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rearedmmmnarddogfeoesardcollecteditmminedrmg.

Ithasbeencollectedinancpenwhitepirestardaxdmflowersin

Timgami, altario (Brown, 1934). Itmayhavebeen collected in a trap

baited with a bare carcass in Circle, Alaska (Gill, 1955). A series of 4

mlesardeanaleswascollectedinNaanmswickmaramcookHill

sunmit, 637’ by G.E. Sheavell (RIC). One female was collected in New

Bnmswickmflowers offingyG.E. Sheaell(H1C). &

mhas been collected in Malaise traps fran the localities of

Gatineau Oo., Quebec (am: 1 male): Dickerson (13., Michigan (DSU: 8

males, 1 female): and Kenora Oo., Ontario (as: 3 females). A

descriptimardmtesmthebehaviorofdrrumsmnsnaybegiveabyMetz

(1916) . 'Ihis species may have been formd as prey/provision of larvae in

flemstofflsmmumglimemmsay (W:

Sphecidae) by Peckham, nlrczewski, and Psokham (1973) in New York.

REMARKS: misspeciesnaybefondincollectimsurderthenames

m.liemiaieri.memardn§iela- Ineadtofflmecases.

specimesmybemilaedwithtlnseofm,tangimp,aswellas

severalotherspecies. Determinatimsofmwnodgeafternwseem

tobereliable, othersshmldberegardedascpesticnable.

Aldrich (1930) errmeously placedm as synmym of 1mm

“Placedmimassyrurymofggigla. 'Ihishascausedsane

prdalale with infornlatim about this species in the literature. Althcngh

Hayes (1963) statesflesymmyofmellatawithneielam
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disassingtheworkoflbtz (1916), I believe that the species in

qresticn may bem since the initial identifications were performed

byParkerardIhavesemaspecimeaofggigladetermiredbyParkeras

mg.mtmedetemimtimalsounluaedastatexentuetthismay

beageographicalrace. 'Nelvespecimsofflwereshdiedthat

wereidertifiedasgfigllagabymrkenimltdimSparatypes. Itcan

mtbemledart,lnaever,thattheqaeciesinquestimwasactually

E5193- Sixspecinensofmsiggvereswiedthatwereidextifiedas

Whyparker. Although Gill (1955) listsarecord ofm

(thisspeciesismvplacedmderthenanemia),Ibelievethistobea

recordofmmetottemremrthemrargeofthisspeciesard

becauseaspecimenofagflhasbeensembymyself,collectedin

Alaska,b.1thlaskanspecinersofagi_awereimludedinmaterial

examined. 'Ihelistirr;ofac_erb_aasapreyspeciesbyPech1am,§t_a;_,_

(1973) iscorsideredtobeqresticnableardmay applytoagerbaor

MgasbothspeciesarefcmdinNevYork. Specimensborrowedfrun

the State University of New York collection did not imludem

specimens attributable tothis study. 'Ihe figure of themale genitalia

of 35191; byI-Iallcck (1940a, 1940b) matches that of m, rather than

m.mwmtwtessynmymywiflweeniealee- fledescriptim

ofthelarvaeofggipjabySanjean(1957)ardthepuparimbyGree1e

(1925)naya;plytoag:§orgl_s_icl. 'medescripticnheprovidedof

the first irstar is not sufficient to definitively separate these two

species. Ihavenotexaminedseoadcrthird-instarsoftheseuo
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specie and sud: examination may clear up the identity of Sanjean's

species. ‘medecriptimofthefirstiletarofngigljbymipling

(1936) isbelievedtobethat ofggigla (ratherthanM) duetothe

notatim that the specinens were collected fran Illinois and Iowa. 'Ihe

specieglsiqlaisverycmflycollectedinlwaardnlinoisardm

specimensothavebeenseenfranthosestate. 'Inespeciereared

ard collected by Coffey (1966) my be 921—135 or M.

maven (Walker)

(Figures 2a - d)

WWalker, 1852: 324. 'lype-locality: Brazil (male).

WWalker, 1852: 327. Type-locality: Brazil (feale).

ropes, 1976: 629-630 (note on type).

WM‘Ibwnsed, 1927: 220, 295. Type-locality:

Brazil, Sao Paulo, Itaquaq1ecetuba (male and fenale). lee, 1932:

46, pl. 3 (paratype examined).

WWEngel. 1931: 149. figure 18- Type-

loelity: Bolivia, Northern Chiquitos (male).

mm(Walker). lope, 1976: 629-630, figure 1-3

(redecription of type).

arms: length: 5 - 7 m. Pronto-orbital plate yellow pruinose.

Frurtal vitta usually bicolored, reddish brown anteriorly ard black

posteriorly. Ventral semlaeofcostaextedingpastSctoRI. Dorsal
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setaepresertle,extedi.rlgtobedofSc.

MAIE: Mesothoracic tibia with small anteroventral seta. Fifth

sternite (figure 2a) with an oval median hole. Cerci bifid (figure 2b-

c). Aedeagus salewhat c.1rved (figure 2d), hillae mstly Inerbranous.

FEMALE: Sternite 6, 7, ed8nearlyeq1al inwidthardwell

develqled (figure 2e) .

DIACNBIS:'merangeofMardmigaioverlapinm1d10f

Brazil,h1tbothmaleardfenaleof§1emcanbeeasilyseparatedfrun

WhyflledorsalsetaemplectetdimmlytothebedofSc

ratherthancertimirgtonearthewingmargin. 'Ihischaracterwillalso

separate this specie frun the Ceitral Anerican/nortlmestern South

Anerican speciem (Dodge). 'Ihe bifid cerci of themale is

conspianlsardmiquetothespecieMamelgthem. Fenale

mnbeseparatedfmmelmeiem.aeullseiardmbymemofflie

TYPES: Male holotype, Brazil, Ex. coll. Samders, 68-4. "M"

(8N!) . Redecriptim given by lcpe, 1976.

MATERIALW: 8 male, 8 fanale. Paraguay, Villarica, VIII,

F. Slade collector (rm-male: used for figure 2a-c). Brazil, Nova

We, 27" 11' 8. 52° 23' L., 300—500 111, 11 1973, Fritz Plaumann

(Hm-male: used for figure 2d). Brazil, Nova remade, 27° 11' B. 52°
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Figure 2: Genitalia ofmm. (a) Male fifth sternite: 0)) Male

cerei (lateral view): (c) Male cerci: (d) Aedeagus; (e) Female sternite

6, 7 ard 8.
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23’ L., 300-500 m, VI 1950, Fritz Plaunam (mm-5 male, 6 fenale: one

feale used for figure 2e). Brazil, Nova Teutonia, 27° 11' B. 52° 23' L.,

300-500 m, III 1957, Fritz Plaumann (Fm-male, ferale) . Paraguay,

antera, Hapua, March 1954 (IBIJ-fatele).

DIS'mIEIl'Iw: Argertina, Bolivia, Brazil (1th Grosso, Minas Gerais,

Sao Paulo, Santa Catarina), Paraguay. Distribution frun material

examined and lope (1969) .

BIOlOGY: Very little is kmwn of the biology. lope (1976)

irdicate that fanale fran an existing culture were used for catparative

purpose. No further details on biology or larval substrate were given.

'No dissected fenale yielded 15 ard 17 larvae, respectively.

W: Determinedspecinenswilllsuallybefandurderthename

Wincollectims.

WV'3 ° ' (1099-5)

(Figure 3a - d)

W;Irpe, 1946b: 227-230, figure 1-5. 'IYpe-

lcelity: Brazil, Mato Grosso, Salobra (Hale). lope, 1974: 272-273

(distributim and rearing). Lopes, 1982: 315, figure 72, 75, 82

(descripticn of first instar) .
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mm: legth: 5 - 8 m. Frurto-orbital plate pale yellow

pruinose. Ventral setulaeofcostaextedingpastSctoRl. Dorsal

setae present an R1 exteding past bed of So.

MAlE: Meotl'loracic tibia with anteroventral seta. Fifth sternite

(figure 3a) with a large median hole and several long conspicuous setae.

Cersi sinucls in lateral view ard with apice convergent in posterior

view (figure 3b) . Aedeagus sanadhat alrved (figure 3c) , hillae mostly

memranous.

FEMALE: Sternite 6, 7, ard8nearlyequal inwidth. Sternite8

flattered alcng apical margin (figure 3d) .

lARVAE: ropes (1982) decribed the first instar.

DIAGNOSIS: Verysimilartom. 'lhespecieappeartobe

geographically isolatedbytheArdeMamtains. Malearennsteasily

separatedbytheshapeofthefifthsterniteardbytheformofthe

aedeagus. 'Iheshapecfthegenitalsternitewilldistinguishfenaleof

theebneeciefruneleamther. Bothmaleandfenalecanbe

separatedfrenmmalkenbythepreeloeofdorsalsetaeecteding

pastthebedinSc. mleofMareeasilyseparatedfranm

bythesinmscerciwhidlaremtbifid.

TYPES: Male holotype: Brazil, Mato Grosso, Salcbra, Canissao do

Instituto Oswaldo Cruz, I 1941 (ICC). Female allotype: Brazil, Mato

Grosso, Salcbra, Carissao do Instituto Oswaldo Cruz, I 1941 (ICC).
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Figure 3: Gelitalia ofW. (a) Male fifth sternite: (b)

Male cerci: (c) Aedeagus; (d) Ferale sternite 6, 7 and 8.
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‘luenty-fcur paratype (lope, 1946b).

MA'I‘E‘RIAL EXAMINED: 1 male ard 2 fenale. Paratype, Brazil, Mato

Grosso, Saldora, Can. I.O.C., Jan. 941 (rm-male; used for figures 3a-c).

Paratype, same data (rm-fenale: used for figure 3d) . Both qaecinens

sannhat teleral. Argentina, Team, Teaman, Jaruary 1953, S.P.

Colalao (FBU-fenale: in poor corditim) .

DISIRIHJTIQJ: Argentina, Brazil (Ceara, Mato Grosso, Minas Gerais,

Parana, Sao Paulo). Distribution frun naterial examined and lope

(1946b, 1969, 1974) .

BIOLOGY: larvaenaybecoprqhagms. lope (1974) reports thatone

fenale collected frat: Brazil, Ceara, Pdca‘mba on 23 VII 1973 yielded 21

larvaewhidlwererearedmtnmanfece. 'Nentymaturelarvaewere

ovservedm26VIIardtheadultsanergedm5VIII1973(14daysfran

firstinstartoadult). Bearedadultswereveryenall. Firstinstars

decribedbylfpe(1982)vereamarertlywtainedfrunanecisting

allure ofthisspecie, butnodetailsmrearing/biologyweregiven.

W(00696)

(Figm 4)

mmDodge, 1956a: 187, figure 15. Type-locality:

United States, Georgia, Cobb Camty, Kenneaw Mt. (fenale). ropes,
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1961: 419, 422, figure 1a-d (key, locality records). Wiltm, 1963:

.313 (biology). Rddedorf & Gregor, 1973: 8 (key). Hardy, 1981:

381, figure 164 (redescripticn) .

ADJlII'FfilAlE: length: 4-7m. Frerto-orbitalplategreypruinose

with pale yellowish tinge. Sternite6usually dark, 7ard8crange.

Sternite 6-8 nearlyequal inwidth (figure 4). leithdorsal setae

extedingtobedofSc.

Dreamers: Geerally a snall specie with sternite 6-8 very

similartothoseofdgggei. Itmaybeseparatedfranthisspecieby

theformofthelateralnargirsofsternite8,whidldomthavethe

distinctovaldepressionsseeninm.

TYPES: Female holotype, United State, Georgia, Cdlb County,

Kemeaw Mt., June 18, 1952, or: fly trap (type nunber 62337, USNM).

Paratype fenale are widely distributed in many collections. Dodge

(1956a) lists locality data for 198 paratype specimens and 1473 tramed

specimels.

MM‘ERIAL EXAMINED: 78 fanales (GS, MCZ, 160, $0, WID) incluiirg 5

paratype (2m: 2-osu: l-QS). m: Highlands Co., Archbold Biol.

Sta., 11—x-1964, P.H. Arnaud, Jr. (QS-fenale: used for figure 4).
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Figure 4: Genitalia ofW. Fenale sternite 6, 7 ard 8.
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DISIRIEJTICN: Canada (Ontario), United State (Alabama, Arkansas,

Delaware, Florida, Georgia, Hawaii, Illinois, Irdiana, Kansas, Keltucky,

lmisiana, mrylard, Midligan, Missalri, Nebraska, Nev Jersey, New York,

North Carolina, mic, Pemsylvania, Salth (amlina, Tennessee, Texas,

Virginia, West Virginia, Wiscmsin) . Distributim frun material

examined, Dodge (1956a) and ropes (1961).

BIOLOGY: larvaeareccprqahagwsmcamivoreardmnivore dung.

Dodge (1956a) reportscnrearing records of 165 specimens. Mostwere

rearedfrmdcgardl'nmanfeoeardsatelarvaewererearedmneat.

Wiltm (1963) reports smallmmbersof specimensrearedfrandcgfecein

Hamil. misspecieisarparentlypartheaogeletic. Maleareunknown

althcnghthefenalearefairly comm. Bearings resultedinall

fenale. 'nleqleciehasmt,asyet,beenrearedthrulghtuo

geeratims to prove its parthenogenetic nature.

Emma's (Wants-r) duplex

(Figure 5a - d)

WWalker, 1849: 818. Type-locality: N. America (fenale).

Aldrich, 1930: 15 (synonymy).

WWalker, 1852: 323. Type-locality: U.S.A. (mle).

Aldrich, 1930: 17 (synelymy).

WW'lhmscn, 1869: 535-536. Type-locality: mii,

Benlulu. Jdustm and Tiegs, 1922: 184, figure 6 (biology,
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redecriptim). Hardy, 1927: 458, figure 11 (redecriptim). Hall,

1928: 334, 339, figure 9 (key, redecripticn). Ball, 1929b: 87

(locality'data).

WParker, in part. Metz, 1916: 218, 234 (description of

dlmnosane).

W(Parker, in part). Aldrich, 1916: 253-255, figure

120 (redecripticn). Greene, 1925: 3, 7-8, figure 3 (decripticn of

puparia). wulson, 1932: 84, 89 (biology). ‘Winn and Beaulieu, 1932:

81 (locality data).

Wauthors, nec. Robineau-Devoidy. Aldrich, 1930: 13

(W)-

Wauthors, nec. Rabineau-Devoidy. Knipling, 1936:

418, 420, 421, 425, 426, 429, 434-435, figure 6, 34, 51, 65, 81

(decripticn of first instar, biology). Hallock, 1940a: figure 29-

31 (male genitalia). Hallock 1940b: 207, 210, 215, 221-222, figures

116-118 (key, redescription). James, 1947: 48 (biology). IMerrill

ard Hutsa'l, 1953: 678 (biology). Sanjean, 1957: 17, 25-26, 39, 40,

41, 57-58, table 1-7 , 9-15, figures 123-131 (biology, description

of larva). Blickle, 1961: 802 (parasitoid records) .

W;authors, nec. Robineau-Devoidy. lope, 1946a: 137

(locality data). lopes, 1948: 567 (locality data). van Emden,

1950: 195, 198 (host information) . Boback, 1954: 27, 73, figures

242-244 (decripticn of male genitalia). Gill, 1955: 651 (biology).

Dodge, 1956a: 188-189 (synonymy) . che, 1961: 420, 422-424 (key,
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locality data). Boye, 1963: 1201-1202 (description of

dmosane). Coffey, 1966: 213, 217 (biology). Maser ard Wirgc,

1967: 731-732 (biology, parasitoid records). Poodlaugh, 3314,

1968: 22, 35, figures 1-2 (biology). Valiela, 1969: 213 (biology).

numel ard mapp, 1970: 167-169 (biology). Bayes and Turner, 1971:

444-447 (parasitoid records). Poorbaugh and Linsdale, 1971: 52, 55

(biology). Stoffolano and Streams, 1971: 195-196, 198, 200-201, 207

(parasitoid information) . Peddlam, my 1973: 652 (biology).

Stoffolano, 1973: 263, 270 (parasitoid informticn) . Valiela, 1974:

375, 378 (biology). Merritt and Anderson, 1977: 43 (biology).

Davis and Tmmer, 1978: 113, 119-124, 127, table 1-7, 12-13,

figures 2, 3, 6 (biology). marton and Moon, 1979: 81, 87-88,

figure 1 (description of puparium). Peterson, ML, 1981: 512,

514 (biology). Pickers, 1981: 523-526 (biology). Figg, eLal...

1982: 476 (biology, parasitoid records). Figg, fl, 1983a: 962,

963 (biology, parasitoid records) . Figg, fl, 1983b: 994-995

(biology, parasitoid record).

Wauthors, nec. Robineau-Devoidy (misspelling of

W). Hardy, 1981: 383-385, figure 165.

mm: Lelgth:6-12nrn. Mostspecinensamdmm. HEAD:

Frelto-orbitalplateardgelalightgreypnlinose. Genalgroovenot

pruimse,ratherdarkbrownincolor. ‘nmAX:4postsuturaldorsocertral

setae, increasing in length posteriorly. Subapical saltellar setae
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really and: struger than adjacert lateral scutellar setae.

m: Tergite 4 with well develcped, reclinate nedian marginal

setae. Inner margin of apice of cerci smoothly randed (figure 5b) .

lateral are of sternite 5 not stragly produced, giving a trapezoidal

shapetothesterniteasawhole (figureSa). Aedeagusmtstrcngly

bulbousattipardhillaemttaperirgdorsallybutmxhthimler

vettrally.

FEMALE: Sternite 7 broadly triangular in shape (figure 5d).

Genital sternite without golden pruinosity.

LARVA: A decriptim of the first-instar nay be provided by

Knipling (1936). Sanjean (1957) provides detailed descriptions of all

three instars.

PUPARIIM: A decription of the puparium is provided by Greele (1925)

and Rharton ard Moon (1979) .

WIS: Chnbeseparatedfrunagrfioveritsmrthernrangeby

thepreeloeof4postsuulraldorsocentralsetae. Canbeseparatedfran

Wardggtabythegreycoloratimofitsheadedabm.

MalecanbeuslallybeseparatedfrunWedgjggenibyfleleser

developed lateral sartellar setae, ascmparedtothesubapical sertellar

setae. 'lhetriangularappeararneofsternite7ofthefe1aleseparate

thisspeciefruntherectangularsternite7ofgle_rgla. ‘Ihelackof

galde: pruinosity a: the genital sternite easily separate the fenale

frmgigeui, milieu ardgga. Usually noticeably larger in size
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(a) Male fifth sternite: 6)) MaleFigure 5: Genitalia of Mange.

(d)Fena1esternite 6, 7 ard8.
e

Icerci: (c) Aedeagus
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mmmm. Qapeofgenitaliaprwidesdiagnostic

dnracterstoseparatethisqzeciesfranofllers.

TYPES: Fanale holotype, ?N. Amrica (EN-I). Remixed in 1986,

amears to be sanewhat teneral.

MATERIAL EXAMINED: 1632 male ard 1296 females (32C, mun, (ES,

60, FMNH, GAD, H2, 160, OSU, WID), imluding male holotype of m,

oasidered to be specimen frun U.S.A. fm series of 3 males. Specimens

daservedfrunflawaii ounfimplaoanentofmnjmjgassyruaym. Mason

Co., MIG-1., 'I’ZON, R17W, S 27, 23 July 1968, Norman '1'. Baker (male-160;

used for figures 5a-c) . Hickory Corners, Barry 00., MIG-1., 10 July 1964,

R. Mathavs collector (fanale-DBU; used for figure 5d) .

DISIRIEJI'ICN: Canada (Alberta, British Colunbia, mtario, QLebec,

Saskatdmn) , United States (Arizama, Chlifornia, Colorado, Hawaii,

Idaho, Illinois, Irdiana, Iowa, Kansas, Kentmlq, Maryland,

' mesadmsetts, Michigan, Minnesota, Missouri, Montana, Nebraska, Nevada,

Nev Mexico, Nev York, North Chrolina, North mkota, (mic, Oklahana,

Oregm, Rude Islam, South mkota, Texas, Utah, Virginia, Washirgtm,

Wisoa'sin, Wyunixg), Mexico (Baja California Norte, wrango, Hidalgo,

Jalisoo, mioo, Mexico D.F., Puebla, Sabra, Zacatecas). this is the

mstommlyoollectednaberoffiflgigmrfluofnexioo, withthe

acceptimoftheSoutheastemstatasoftheUs. Itappearstobeoane
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soaroerprooeedirgswthinmioo.

BIOIDGY: Averyoamnooprqhagms species. misspecies ismost

may found breeding in oow durq (Jdmston and Tiegs, 1922: Blickle,

1961; Coffey, 1966; Houser and Wingo, 1967: Poorbam, gal“ 1968;

Valiela, 1969; Hayes and Turner, 1971; Stoffolano and Streams, 1971:

Stoffolano, 1973; Valiela, 1974; Merritt and Andersm, 1977; mvis and

Turner, 1978: mm, 1981: Fiqg, fl, 1982; Fig, _e_t__§_l;, 1983a;

Figg, m, 1983b). Merritt and Anderson (1977) famd made imabiting

uni colonizing cattle dromirqs in four different pasture and rarqeland

eoosystans at the Sierra Foothills huge Field Station in California.

Mspecialasbeenoollectedardrearedfrunbomsnmexposedoowmts

and shade exposed oowpats by Poorbaugh, ;e_t_g]_.,_ (1968). Davis and 'mrner

(1978) nentionthat itwasmtmmsmltooamthOormre larvaeina

single oowpat. ‘Ihey found this species at all 9 research plots. One

halfoftresaroqmagidsfixeyoollectedwererqaresentedbythisspecies

atrium. 'meynotethattheadditionofcattletotheplots

affectedtheahndarceofminjgmrethananyotherfactorardthey

report rearings frun cow manure. In additim to the literature citations

ofrearings, mnyoftlnspecinemeaminedweremaredfrmoowmamre

ardllaverearedflfisspeciesfrmoowmnnemsevemloomsims. E;

musalsobeenrearedfrmsheepdmginNewJerseybyWilsm (1932)

and in Washingtm by Coffey (1966) . Coffey (1966) also rants

oollectingandrearingthisspecies franhorse, swine, ardtnnnandtmg.
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(bffeynenticrethat itisatu'actedtodogfecesardtdospecinerevere

reared, moreoccasion, frandogfecesinElcerrito, Californiaby

Poorbaugh and Linsdale (1971) .

Sanjean (1957) found that the average time reeded for this qaecies

tomature franfirst instartoadultmpork liver at 27°Cwas 12.6 days.

'n'etineduratimincreasedtoBA daysat25°C. I-lealsofoundanean

of 20.4 larvae per gravid fanale, with a sanple size of 47 gravid

fanales.

Richardson (1916) may have collected a few specinens of this species

dtn'irghissuflyoftleattractimofoipteratoanmonia. Adultsmay

havebeencaptured inmion fields inMichiganbyMerrill arrirmtson

(1953). Gill (1955) reports capturing this species with a trap baited

with a hare amass. It seems likely that this record actually applies

tothecaptureofBM, mtitmyarplytogmgig. Forfurther

discussion, look under "Ranarks" section of m. Sanjean (1957)

collected this species at traps baited with: horse dung, cow dung, human

feces, chicken entrails, bird feces, steep liver, hog liver, bull brain,

freshly killed Anerican cockroades, cow udder, hog vicera, deer reart,

woodchuck, rabbit, and fish cadavers. He collected this species very

mlyasitrestedmasta'emllintteIthacn, NYarea. Healso

collected specimens on field stones, sticks on the ground, on pond

lillies, at pitcher plants, and a1 vegetation in fields. mnmel and

New (1970) collectedthisspecies frunJmethmghSeptalberin

Wintrapsbaitedeitherwith liver, banana, ormaltmixmre.
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mvisarrl'mrner (1978) givegereraldatamahmiareearfldatesofadult

activity. Specinens were collected in a Malaise trap, a baited Malaise

trap, a baited Bishqp trap, and with a net. Petersm, 53L. (1981)

retethatthisspecieswascamaflyattractedtopelletsofSWASS, abait

tcncicartt systan for screwworms.

'mreeparasitoids ofmwerefomdtoenergefranttepzparia

by Blickle (1961) frun specinens collected in New Hanpshire: mereta

mum (Say) (W: Bracerfidae):WM(Say)

(Hynemptera: Figitidae): and mu; sp. (Hymencptera: cynipidae) .

Kaiser and Wingo (1967) provide information on field parasitization of

W(Say) (Hymensptera: Brawfidae) fmm cow mamre in

centralMissouri. 'Brisspecieswasgrmpedtogetlerwitth

minim. 13m. Esme. andWtimer the

readixgm sp. byHayesand'mrrer (1971) intheirstudyof

parasitoids of coprqiegous Diptera in Virginia. They note that this

group of species was parasitized byW(Say)

(1W: Bram):W(W: Whipidae);

WW(Hyman: Figitidae): and Aimee spp-

(Colecptera: Staphylinidae). Figg, M; (1982) reared this species

franbcviredmg. mirteenspeciesofDipterawererearedfrunthisdm'zg

ard a list of 12 parasitoids is given without nenticn of host

specificity. Figg, ELAL. (1983a) note a pqaulatim peak during early

sprirganideclireofahndareethmlglnxttrereminderoftleseasmin

central Missouri. They report that the parasitoid species Mam
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M(Say) W: 3130011638); mm Sp. (Hywtptera:

Diapriidae); and mu; sp. (Hymencptera: Eucoilidae) accounted for at

least 2.8% mortality. Figg, My (1983b) give further information on

the host/parasitoid relatia'lships between We andW

(Say) (Hynencptera: Bracmidae). Stoffolano ard Streams (1971) discuss

testreactiaeofgmg'mtoflepansiticrmetodem
m

Wis Nickle. Stoffolano (1973) mtims that the factors resulting

in host specificity of the nematodeWin &

m are encapsulation and nelanization. Peddem, My (1973) report

misspeciesaspartofflerestprovisiaeofmm
m

WSayW3 331391338)-

A questia'eble record ofm as a parasitoid ofEmmi

Sm. (mleoptera: Scarabaeidae) is given by Van Eileen (1950). Pickens

(1981) fourxi that, in laboratory tests,m larvae were significant

facultative predators of face fly larvae in cow manure. This species has

alsobeenrecordedfrunflueecesesofsqposedmmenintestirelmyias
is

in Ms (James, 1947).

mass: 'nernnmclatnreinvolvedwiththisspecieshasbeen

raflercmfusedintlepastardmdxoftlecmfieimdealswithtte

separatimofttfisspeciesfrunfiflaarflflemistabxaidmtityof

W1. 'nefirstnamethatwascamuflyappliedtothisspecies

mmfler'sfimmjs. Quecimeofmmmweredetemired

mfierthisnamegaerallybetueen1914ard1928. ‘Iherevisimpravided
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byfhll(l928)placedmi§asasyru1ymofmlnmi§. Forseveral

yearsspecimexeofamfiaarfimlgmreplacedmflerthisname.

Aldrid1(1930) examixedtypesofAnericanSarcophagidae inEurcpean

marriteprwidedflemistalmsyruymyofgnxiaarflgmwith

Wed. mmmmmidentifiedasmmgrimtfl

Dodge(1956a)vesabletoprcvided1aracterstoseparategggr_ul_afran

m. 'nerefore,refereressbefore1956ca'eemingaeoftle

earlier names are considered as potentially refering to this species,

mlessotl'erwiseindicatedbytteautter's figures or cmnents.

Unfortunately, Dodge (1956a) contined the inproper usage of

Wasfleserfiornaneofm. Diswssicrewithnr.w. L.

Mes,Jr.haveprcvidedsaneireightintohmthismistakeoca1rred.

Amarmtly,bcmmesarribodgeirdqaetflantlydisccveredderactersto

separatemxatvascaeideredneminiegiintotmspecies. 'Ihetypeof

Wmmtacmallyseenbyeitlerofflesespecialists,hrt

specinensrepresentixgtletvnspecieswereirdepetflentlysenttoE.

SeguyattIeNationalmsamofNauiralHistoryinParisforcmparison

withthetype. fiecalparismflflicatedfletmmgni=m.

Unfortunately, neither thought to include a third species (actually a

carplex of species), m, which was originally considered just a

variation of misbyAIdridm. In 1986, the authorwas ableto

amiretletypeofneminieriamestablishtletflelelctypedidmt

mtditlespeciestlethadbemplacedmuderitsname. Drummissane

yeartteautlerwasabletoexamirettetypesofflalkerattlem'itish
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ileum (Namrall-Iistory). Directexaminatimoftl‘etypesresultedin

theindicetedsynmymy. 'nms,gmgj§becunestlenextavailablenamefor

this cm species.

Actually, 3133;: represents a culplex of closely related sibling

species. Closesmdyofthisspeciesoverttewidegeogramicel range

that it ocuipies irdicetes that the variatim reserved applies to more

than we species. Two larval forne are easily recognized frun puparia

pinned with reared flies ard is mentioned by Dodge (1956a). 'Ihe first

form, mmisverycumm ineasternNorthAnerice, hasverydarkly

pigmented dorsal tubercles. 'n'e second form lacks these conspiuiuis

tubercles. mnydissectiore of specinens frunpivotal areas, suchas

Arizma, Oregon, ardMexico, leadtheautlertobelieve tletnerethantwo

wecies are involved in this outplex, but no definite deracters have been

fund that will allow cueisterrt separation of this species into sueller

tnxits. It is believed that rearing studies are reeded, especially frun

western localities, to determine the range of infraspecific versus

intraspecific variation in this cutplex.

'ne listing of We]; frun Bolivia by Reel (1931) ard frun

Wbyfllandxard (1939) areerrors, asthisnaneappliedto

Wmmfldstineardfioliviamdmgentinaarevellbeyu'd

the range of eitler of these species. Ehgel’s description ard figures

are not sufficient to definitively place his species tnder any uirrently

recognizednane. 'nelistirgobedeneui (1895) frun

Floridaiscu'eideredanerrorasflrisqeciesnametedretbemacoepted
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intouseageinNorthAnericaatthistineardtheautlerhasseenm

speciweofanxiafrunflorida.

Specinereofagfigneybefundincollectiu'etnderttenanes

New. cruel-"sienn- Alldetemimdspecimsnsstmld

beredeckedfor separation ofgggflafrmmixedseries.

W(Hall)

(Figures 6a - d)

WHall, 1928: 339-340, figure 10. Type-locality:

Chile, Argol. Hall, 1937: 351, 373-374 (key, locality records).

W(Hall). Ortiz, 1946: 170 (loality record). Roback,

1954: 74 (sylenymy). Iopes, 1969: 21 (locality records).

mm: length: 8 - 11 um. Gena ard parafacials golden pruirese.

Gereabniptlydengestogreypruireseatlireexterdingfrunhiidmargin

of eye. Presutural acrostichals reduced, ally slightly differentiated.

Usually with ally 2 katepisternal bristles.

MAIE: Sternite 5 almost forming an equilateral triangle (figure

6a) . Apices of cerci very slightly simuls alulg iner- margins (figure

6b). Cbrpus abruptly exparded dorsally, hillae broadly runded (figure

6c).

FEMAIE: Sternites 6, 7, anngoldenpruinose. SterniteGnnch

wider than long. Sternite 7 with anterolateral projectiuls (figure 6d) .

Sternite 8 with bread, apical invagination.
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Figure 6: Genitalia ofW. (a) Male fifth sternite: (b)

Male cerci: (c) Aedeagus; (d) Female sternites 6, 7 and 8.
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WIS:'Begreycmraeardtrodlanterseasi1yseparatethis

speciesfrunm. 'neabruptlyexpardedcorplsseparatesmalesof

thisspeciesfrunall others. 'neantemlateral projections of sternite

7servestosq>aratettefenalesofthisspeciesfrunallotlers

TYPES: Male relotype, Chile, Angol (IBNM).

mm: 29 males and 25 females (me, m, 160, 9111))

including 24 specinens frun Angol, Chile. ARON Santa Fe, Laguna Paiva,

S. Bolle, Jan. 1974 (male-BRO: used for figures 6a-c) . Angol-Qlile, 15

Oct. 1962, E. Bostidas (fenale-bsU: used for figure 6d).

DISIRIHJI‘ICN: Argentina (Corddla, Entre Rios, Santa Fe), Brazil

(Rio Grarde do Sul), Chile (La Araucania, Mauls, Santiago). Distribution

frun material examired and Lopes (1969).

BIOLOGY: Unknom.

REMARKS: Hall (1937)mistakenlysym1ymizedthisspecies with&

m. Beretesthattlesyralymyvesquestimableardthattehad

retstldiedthetypeofgglfggi. Ortiz (1946) liststhisspeciesinhis

mtalogofflenipteraofmilewithultcmlt.
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W(W)

(Figures 7a - o)

W'Ibwnserd, 1912: 357-358. Type-locality: mru, Piura.

Hall, 1928: 334, 341, figure 12 (redescriptim).

W(Mead). ‘I’uvnserd, 1917: 191, 194, 195

(W placanerrt, k(BY) -

W(W). Brback, 1954: 73, figures 233-234 (new

cunbl'nation, male genitalia). Bees, 1969: 21 (locality records).

Lopes and Tibana, 1982a: 136 (locality records).

mm MALE: length: 10 - 13 m. Gena ard parafacials golden

pruilese. Genawithabruptdlangetogreypruireseatlixeacterding

frun hixd margin of eye. Frental vitta narrowing posteriorly.

Presutural acrostichals ally slightly differentiated. Sternite 5 very

lag and rather runded basally, giving the appearame of an isoceles

triangle (figure 7a) . Apices of cerci sinuue along inner margins

(figure 7b). Parameres broader than tress of other Neotrcpical species.

Hillae broadly runded dorsally (figure 7c) .

FEMALE: Not separable frun several other SurthAnerican species.

DIAQDSIS: 'Ihis species can be differentiated frun other synpatric

species by its relatively large size, culvergent margins of the frontal

vitta, broad parameres, ard shape of the genitalia.
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Figure 7: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci; (c) Aedeagus



63

TYPES: Female relotype, Piura, Ibru, March 29, 1911 (USNM).

mmmm: 6 Hales (mac). Rio Palenque, mm, 0°35's,

79°22’W, 22-26.II.1976, G.& M. Wood, 150m (2 neles: ore specimen used

for figures 7a-c). Edna, Rio Pala'lque, 0°35's, 70°22'w, 22-26 Feb.

1976, 150 m., G.E. Shewell (4 males).

DISIRIEII‘ICN: Chile, Costa Rica, Ecuador, Panama, Peru.

Distribution frun material examii'ed, Hall (1928), ard Iopes ard Tibana

(1982a) .

male: 1bwnserd(1911) notesthatthisspecieshasbeendissected

arddrawn,mtdidretpublishtrefiguresinthispaperardrefigures

acoulpanied his description of this species in 1912. Althulgh fenales

carnetbeseparatedfrunseveralotlerSurthAnericanspeciesatthis

tineardthel'elotypeisfenale,thisspeciesisdescribedfrunmales

which match 'Iumsad’s (1917) cueqatofttegemsgmard

ttedescriptiulofmalesdetermiredtobethisspeciesby'lownserd.

W(W)

(Figures 8a - c)
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W'Ibwread, 1915: 409-410. Type-locality:

Peru, Oroya.

W(W). Hall, 1928: 334, 342-343, figure 14

(redescriptiul).

mm MAIE: length: 10 m. Gena ard parafacials light golden

prul'Jese. Genawithabmptdlalgetogreypnlireseatlireextexding

frun hind nergin of eye. Presutural acrostidlal setae only slightly

differentiated. Sternite 5 with rearly a straight anterior nergin, ret

deeply cleft (figure 8a) . Oerei deeply cleft, apices sinuuls along inner

margin (figure 8b) . Hillae alnest triangular in appeararee, corpus

broadlyrundedwithposteruresaltnmpextetdingfrunapexastert

distaree upward (figure 8c) .

FEMALE: Not separable frun several other Neotropical species.

WIS: 'nerearly straight anterior margin of sternite 5 ard

shapeoftleaedeagusseparatethisspeciesfrunallotlersimilar

species.

TYPES: Male telotype. Oroya, Peru, over 12,000 feet, Rio Mantaro

valley bottun, March 7, 1913 (IBM).

mm: 2111316 aw). moon, QJitO, Pid'lirtha, 15

January 1958, RM. Hodges (used for figures 8a-c). Calderul, m,
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Figure 8: Genitalia ofW. (a) Male fifth sternite;

(1:) Male cerci: (o) Aedeagus
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Pidlincha Prov., I my 1958, R.W. Mothers, 8500 feet.

DIS'IRIETI'IQJ: Ecuador, Peru.

BIOLOGY: Unknown.

W(Dodge)

(Figures 9a - d)

WDodge, 1956b: 97-99, figures 1-5. 'Iype-locality:

Cuba, Habana, lanas de Camoa. Lopes, 1969: 22 (locality records).

Rdderdorf and Gregor, 1973: 8, figures 15a-c (key, male ard female

genitalia) .

AUJLT: Iergth 6.5 - 8 m. Fru'rto-orbital plate grey pruirese with

yelluv tirge. legs with tibia ard femora reddish-orange in grand color.

leithdorsalsetaeexterdingtoberdofSc.

MALE: Fifth sternite Y-shaped, the sides divergent and straight

‘ (figure 9a). Oerci with apices convergent (figure 9b) . Asdeagus with

hell develqled vesica ard large, bowed, rather madam hillae (figure

9c).

FEMALE: SterniteGndlwiderthanS. Sternites7ard8fused.

Sternite 8 narrow with a pruninent pair of lateral pits (figure 9d).

Note: description of fenale and figure 9d frun Dodge (1956b) as re

fenales of this species were examired by the antler.



meadorf ard megor, 1973).

cerci: (c) Aedeagus
a

I (d) Fenale sternites 6+7 ard 8(Fena1e redraw: frun

Figure 9 Gsmdtalia onBarinia_barrgi (a) Male fifth sternite: (b) Male
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DIAGNEIS: misspeciesappearstobecmfiredtotheislandof

Cuba. 'Beredlegswilleasilyseparateflmifruntl'eottertve

speciesthathavebeencollectedmoma,_e_fmgardgm. 'Ihe

maleardfenale genitaliaaretmiquearddiagrestic.

TYPE: Male lelotype, cube, Habana, Lures de (:anea, March 14, 1952,

Dodge ard Seago; ret (type umber 62778, USNM). Fanale allotype, oiba,

Oriente, Sierra MaEtra mmtains, Lana del Gato, June, 1952, Fernardo de

Zayas (USNM). ‘mreenaleparatypes, sanedataasholotype, butsure

takenbytrap. aemleparatype frunolba, Bmiato.

WW: 1 male. Paratype, Cuba, Boniato, 11-25-04, H.S.

Parish (EU; used for figures 9a-c) .

DISIRIHJTICN: CLIba.

BIOLOGY: Unluewn. Identified as a synanthrcpic species by

Rdderdorf ard Gregor (1973) .

W1(Prado and Fcnseca)

(Figures 10a - d)

WPrado ard Fmseca, 1932: 39, figure 7. Type-locality:

Brazil, Sao Paulo. Hall, 1937: 373 (syrenymy).
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W(Prado and Pam) (miSSPelli-rq 0f 31:91:21)- I096.

1941a: 221, figures 17-18 (description of spermathecae ard accessory

glands). Lopes, 1974: 272 (locality records). lqaes, 1982b: 313-

315, figures 69-71 (descriptim of larva).

W1 (Prado ard Fonseca). Rcback, 1954: 74 (synonymy).

Imes ard Kare, 1968: 295-296, 299-301, figurE 8-12 (nele alfi

female genitalia, biology). Bees, 1969: 21 (locality records).

Lopes and Tibana, 1982b: 288 (locality records).

hwm‘: Length: 11 - 14 m. Gena ard parafacials golden pruirese.

Gerewithabnptdlangetogreypruireseatlineexterdingfrunhird

margin of eye. Presutural acrostichal setae only slightly

differentiated.

ME: Sternite 5 with shallow anterior invagination ard with

posteriorarmsexteldirgenulghtogive lateralmarginsaulrved

appeararee rather than straight (figure 10a). Apices of cerci stuit and

sinus along interior margin (figure 10b) . Hillae sulewhat bulbuls at

tip (figure 10c).

ms: Sternites 6, 7, anngoldenpruirese. Sternite6nuch

widerthanlu'lg. Sternite7with lateralnerginsbroadlyconvergent,

apex with shalluv invaginatim (figure 10d) . Sternite 8 large,

approximately 1/2 length of sternite 7 ard with anterolateral lobes.

Imes (1941a) describes tre spermatheree ard accessory glalds. Not

separable frun several other Neotrrpical species.



Male cerci; (c) Aedeagus; (d) Fanale sternites 6, 7 ard8.

Figure 10: Galitalia ofW- (a) Male fifth sternite; (b)
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LARVA: 'nefirstinstarisdescribedbyLopes (1982b).

WIS: 'Iherearly parallel mrgins ofthe frultalvittaandthe

hflbuisappearareeofthetipofthehillaeservetosqaaratemalesof

thisspeciesfrunotlerNeotropicalm.

TYPE: Male lelotype, Sao Paulo, Brazil (IOC?).

MATERIAL EXAMINE: 1 male, 2 females (la—used for figures lOa-d)) .

All qecinens frun S.Paulo, Brazil, Brine Pchl collector, ard determired

by 11.8. Iqaes.

DISIRIBJTICN: Argentina, Brazil (Ceara, Mato Grosso, Goias, Minas

Gerais, Rio de Janeiro, Guanabara, Sao Paulo, Parana), Oolunbia,

Paraguay, Trinidad. Distribution frun Lopes (1969, 1974).

BIOLOGY: Lopes and Kano (1968) provide a' discussion of the

relatiuehip of the variuls parts of the male and female genitalia of

this species during cqaulation. The specinens that they used for this

shady were reared on human feces.

Wiesel}; n-sp-

(Figures 11a - d)

W11 n.sp. Type-locality: Fermeky, Maria: 00., Men's
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mm: Length: 8-12nm. Genaardparafacialsgreypruirese.

Genamayhave atirgeofyelluvpruiresityrearnargin atgenal groove.

Anterior acrostichal setae differentiated, usually with 4 pairs. 'Iergite

Sgreypruinose, atnestwithorangegrundcolorrestrictedto

postercventral margin.

MALE: Sternite 5 with long, thin posterior ants (figure 11a) .

Apices of cerci with rearly straight interior margins, Let sinuuis

(figure 11b) . Millae similar in ameararee to a right triangle (figure

11c).

FEMALE: Sternites 6, 7, anngoldenpruirese. SterniteGnuch

wider than long. Sternite 7 with lateral nargins broadly convergent

(figure 11d) . Sternite 8 with anterolateral projections.

DIAGNOSIS: The large size, greypruirese gena, ard reddishgrumd

coloroftergiteSrestrictedtopostemrentralmarginseparatethis

ispeciesfrunotlerNearcticspecies.

TYPE: Male lelotype ard allotype, KY: Marion 00., Men’s Knob, 19

Day 1985, G.A. mhlen (me-used for figures Ila-d) . 11 nale ard 15

fenale paratypes: KY: Marion Cb., Rowan’s Kreb, 19 my 1985, G.A. Dahlen

(l male-mo, l male-GAD): KY: Holy Cross, Maria: 00., 20 May 1985 (1

male-GAD): KY: Nelsm 00., nr. Holy Cress, 25 July 1985, G.A. mhlem (1
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Figure 11: Genitalia of MILL (a) Male fifth sternite; (b)

Male cerci; (c) Aedeagus; (d) Fanale sternites 6, 7 ard 8.
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feels-EC, 1 female-183, 6 fenales-GAD): Inwood Hill Park, New York,

N.Y., 8-IX-1962, an. Arnaud, Jr. (1 tale—(n8): New York, NY, mp 24-Ix-

1961, P.H. Arnaui, Jr. (1 mle-QS): (Bltr'al Park, Near York, NY, l-VII-

1962, an. Arnaud, Jr. (2 nales-QS): central Park, New York, NY, 30-VI-

1962, p.11. Arnatfl, Jr. (1 male-cm): Central Park, Nev York, NY, 5-VIII-

1961, an. Amaud, Jr. (3 nales, 2 females-c215): central Park, New York,

NY, 2-VII-1962, P.H. Arnaui, Jr. (1 fetale-CAS): Cantral Park, New York,

NY, 6-VIII-196l, P.H. Arnaud, Jr. (1 female-c218): um YORK, Riverhead,

L.I., 9.Ix.1961, P.H. Amaud, Jr. (1 feels-c715): Maspeth, L.I., Sep. 4,

1927, Schott (l fenale-FMNH): Tar Hollow St. FOI'., Vintm CO., Chic, 4-

D(-74, Collector G.A. Coovert (1 fenale—IMNH).

BIOLOGY: Unloewn. Several fenales collectedu'lfreshcownanure in

Kentuckybytheautler.

W: Fatalesofthisspecieswillualallybefundmderthe

namefingorggeta. Malesmaybefundtnderm,m,or

m. 'Ihisqeciesisnamedinhuerofmymtlerardlerbrotlersard

sisters,nnstofwlnnareulrrentlylivinginl<entleky. Specialthanks

are giventomyaunt, M. &e Cissell, wlecollected and froze daily

MalaisetrapsanplesfornefrunNelsonCo.,Keancky.

Wis (Hall)

(Figure 12)
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WHall, 1931: 182, figure 1c. Type-locality:

United States, California, Coad'ella (nale). Dodge, 1956a: 186, 188

(key) . Poorbaugh ard Liledale, 1971: 55 (biology).

AIIJIII': Length: 6-8nm. leithdorsalsetaeexterdingtoberdof

Sc. ‘Iergite 5 orangish almg posterior margin.

MALE: Apices Of cerci rearly parallel, not distiietly convergent.

Paramere distinctly broadened apically (figure 12) .

FEMALE: Sternite6, 7, ard8verysimilarinappearareetothatof

mm (figure 37d)-

DIAGNOSIS: 'Ihis species is very similar toM.

TYPE: Male lelotype, United States, California, Coachella, sinner

of 1929 (type umber 43265, USIM). Nine paratypes, sane locality.

MM‘ERIALIMMLNED: 'nleautlerhasretexamiredspecinereofthis

species.

DISIRIHJTIQY: Appearstobeveryrestricted. Alllmownspecinens

have been collected in California’s Coadella ard Inperial Valleys.

Distributiu'l frun material examil'ed ard Dodge (1956a).

BIOLOGY: 'lype series collected in traps which were baited with
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Figure 12: Genitalia of Baanl’'a coaQfllensis. Male gonopod ard paramere

(redrawn frun Hall, 1931).
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decaying liver, urea, ard water. Poorbaugh ard Linsdale (1971) report

rearings of this species frun dog dug in Riverside, (hlifornia.

REMARKS: 'nereoordofthisspeciesrearedfrundogdlmggivenby

Poorbaugh ard Linsdale (1971) is caeidered highly questicnable.

Daminatiulof largemnbersofmjnia frunRiversideardother

localities in this general area of mlifornia leads tl‘e antler to believe

that this citation is based on a misidentification of 3m.

Althulghtleautlerdidrethave specinensofthisspeciesto

dissectandfigure, paratypeswereexamixedduringatriptotle

BiosystalaticReseard10entreardtleirgerdtaliaweremtedasdistimt.

The description: provided cunes frun information provided in Hall (1931)

and Dodge (1956a). The figure of the paramere is frun Hall (1931).

W(1090s)

(Figures 13a - d)

Wiggles Lopes, 1962: 170, figures 19-22. Type-

loality: Colunbia. Lrpes, 1969: 22 (locality records).

awm': Length:6-9nln. Palpiblack. Gala,genalgroove,

parafacials and frmto—crbital plate gold pmimse. Gena abruptly

danglngtogreypruimsealulglireextetdingfrunposteriornarginof

eye. Lsgsdarkgreyingrundcolor. Ventralsetulaeofcostaexterding

pastSctoRl. leithdorsalsetaeexterdirgtoberdofSc.
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mm: Posterior arns of sternite 5 lug ard laterally produced

(figure 13a). Apioes of cerci lag and with siruous inner margins (figure

13b). Corpuswell developedand minded. Hillae large anibulbous at

tip (figure 13c).

W: Sternite 6 smoothly carved anteriorly and with a straight

posterior margin, almost semicirmlar in appearance. lateral margins of

stemite7divergentinbasalthirdthenoonvergenttoapicalmargin

(figure 13d) . Sternite 8 with convex, ovoid, lateral margins.

DIAGNOSIS: 'Ihe ombination of the wing setation mentioned above,

dark palpi and legs, and distictive genitalia separates this species from

all others.

TYHS: Male holotype. Paste, Departmrto de deinamaroa,

Colmbia, 3500 m, A. Unigar'ro, 29.x.1958 (IOC?). Allotype, Bogota,

Departamento de Wm, Oolunbia, 14.111.1937. 7 male and 10

female paratypes designated by Lopes (1962) .

mm: 3ma1esand8 females (32¢). ParamodePuraoe,

omm, CDIIMBIA, 26.11.1970, ca. 3400 m., 0.1!. Wood (1 male; used for

figures l3a-c); 16 km. e. Silvia, Cauca, CDHMBIA, 22.II.1970, ca. 2800

1a., 0.14. Wood (1 male, 2 females): mm, Pich., 20 km. W. Aloag,

250m. 4.III.76, G.E. mu (1 male, 1 female): mm, Pid1., 10 km.

W. Aloag, 3000 1a., l7.III.76, G.E. Shewell (1 fanale); mm, Napo,
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Figure 13: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci; (c) Aedeagls; (d) Female sternites 6, 7 and 8.



80

301cm. W. Baeza, 250mm, 5.III.76, G.E. Shavell (1 fenale; used for figure

13d); mom, Napo, 43 km. w. Baeza, 3500111., 4-7.III.76, G.E. Shavell (1

fanale): “31152., Merida, mi, 10km. E. 'Ibbay, 2000m., 28.IV.81, H.

Tonnes (2 fanalos) .

DISIRIEJTICN: Colunbia, Ecuador, Venezuela. Distribution from

material examined.

BIOLOGY: lhflowwn.

Mums (1096)

(Figures 14a - c)

Wm, 19463: 135-137, figures 236-40. Type-

locality: Mexico, Chapultepec. Lopes, 1948: 567 (locality record).

mm: length: 7 - 9 m. Pronto-orbital plate golden pruinose. R1

with dorsal setae extending to bend of So.

m: Mosotibia with anteroventral seta. Fifth sternite with a

basalmedianholeandmesal areasofposteriorarnswithnanysetae,

givingtheamearanoeofhuoparallelbrusl'lesinpilmed, rim-dissected

specimens (figure 14a) . Cerei with apices straight and parallel apiwa

(figure 14b) . Aedeagus with large hillae and rounded corpus (figure

14c) .

W:Notfigmedbypreviwsautlnrsaninotseenbytheauthor.
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(b)(a) Male fifth sternite;Figure 14: Genitalia ofW.

Male cerci; (c) Aedeagus
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Deecriptionofallotypedoesmtdismssanydlaractersthatare

sufficient to separatem fanales fran those of other species.

WIS: 'nleappearanoeofthefifthsterniteoanbeusedto

separatefllisspeciesfrunthesynpatricm,gfmm

m. 'melackofproclinateugperorbitalsetaeinthemalewill

separatefigmfifrunm. 'Ihestr'uctureoftheaedeagussuggests

affinities withm, which may mean that the fanale genitalia mild

mstresenblethatspeciee.

TYPES: Male holotype and female allotype, Mexico, Mexico D.F.,

Chaplltepec, May 30, 1941-June 28, 1942 (ICC) . 'Ihree mle and one female

paratypes, Mexico, Morelos, Cuernavaca, Novalber l-Deoalber' 5, 1941.

mm: 3 neles. Mexico, Dir-ango, 5mi. W. Drama,

6500', Aug. 11, 1964, J.F. McAlpihe (31C) (used for figures 14a-c).

M100, Gliapas, 25 mi. so. Tinctla, elev. 8-9,000 ft, km 1133 s. DEX.

City, Rte. 190, 10-VIII-62, H.E. Millirm (EC). Mica, lbrelos,

rcpoztlan, 8-20-56, 11.5 K. Dreisback (MSU).

DISIRIHJTICN: Mexico (Chiapas, wrango, Hidalgo, lbxioo D.F.,

lbrelos). Distributim frun material examined and lcpes (1946a, 1948).

BIOIOGY: Urflcmm.
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W(Walker)

(Figures 15a - d)

Wig;Walker, 1852: 322. 'Iype-locality: United States

(male). Berson and Wingo, 1963: 254. Sanders and Dobson, 1966: 957

(biology).

WCoquillett, 1901: 17-18. Type-locality: United

States, Washington, D.C. (male). Howard, 1900: 568-569 (biology).

mm, 1901: 44 (biology). Baker, 1904 (nec (bquillett): 3

(locality records based (:1 misidentificetim?) . Johnson, 1913: 75

(locality record).

WW(00915-113511)- Greene, 1911: 334

(locality record). Pratt, 1912: 181 (locality record and biology).

W(Ooquillett). Parker, 1914: 60—62, figures 27, 46

(description of adult, distribution).

W(Ooquillett) . Aldrich, 1916: 249, 296-298,

figure 143 (key, description of adult, distribution). Hall, 1928:

334, 346, figure 18 (key, distribution, male genitalia). Hall,

1929: 88 (locality record).

WW(Ooq1illett). 'Ibmsend, 1917: 195

(Gerotype designation). Greene, 1925: 5, 14, figure 20 (biology,

descriptim of puparium) .

WAldrich (nec. Walker). Aldrich, 1930: 15, 17
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(synonymy). Hall, 1931: 182, figure 1A (cmparism of gcnopod and

paramere). mipling, 1936: 420, 421, 432-433, figures 4, 31, 63

(biology, descriptim of larva). Hallock, 1940a: figures 35-37

(male genitalia). Hallock, 1940b: 208, 210, 222-223, figures 122-

124 (key, distribution, male genitalia). Mohr, 1943: 285-286

(biology).

WAldrich (nec. Walker). lopes, 1946a: figure 32

(male genitalia). ropes, 1948: 566 (locality record).

WAldrich (nec. Walker). Roback, 1954: 14, 15, 27,

42, 73, 74, figures 215-219 (description of adult, male genitalia).

William (Walker). 00399 and 59390: 19543 53: 55

(biology). Dodge, 1956a: 185-186, 188, figure 16 (key, description

of fanale). Reed, 1958: 241 (biology). ropes, 1977: 43, 44,

figures 1-6 (redescription) .

W(Walker). Raiser and Wingo, 1967: 731-732. 811%,

1970: 1023 (biology). Rmrnel and Knapp, 1970: 167-168 (biology).

Hayes and Turner, 1971: 444-445 (parasitoid record). Payne and

King, 1972: 160 (biology). Moore and legner, 1973: 250 (parasitoid

record). Watts and Curbs, 1975: 564 (parasitoid record). Merton

ard than, 1979: 81, 87 (key and descriptim of puparium, biology).

Peterson, fl, 1981 (biology). Fig, My 1982: 476

(parasitoid records). Figg, fl, 1983a: 962-965 (parasitoid

records). Figg, My 1983b (parasitoid record).
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AflJLT: length 6 - 8.5 nm. Promo-orbital plate grey pruimse with

yellowishtinge. leithdorsalsetaeextenlihgtoberdofSC.

m: Occasional specimens will well developed outer vertical seta.

Fifth sternite U-shaped, with a small, densly setulate, ventrally

projectirgplatenearapexoftheirmermarginoftheposteriorarms

(figure 15a). Oerci with dark, omvergent apices, resenbling a crab's

claw (figure 15b) . Aedeagus long, with darkly sclerotized and angular

hillae (figure 15c) .

FEMAIE: Sternite6verylargeandoonspicuous. Sternite7

completely divided with the lobes situated laterally. Sternite 8 web

smaller than the preceeding genital sternites (figure 15d).

IARVAE: Knipling (1936) provides a description of the first instar.

HIPARIUM: A description of the puparium is provided by Greene

(1925) and marten and Moon (1979) .

DIAMIS: 'lhe claw-like cerci is the easiest character to use to

separatethemalesofthisspecies franallothersoveritsrange. 'Ihe

aedeagusisalsoverydistinctive. 'Ihelargesixthsterniteofthe

fenale is distinctive in pinned specimens and will allow identification

without dissectim. In dissected specimens, the ompletely divided

seventh sternite is unique toM.

TYPES: Male lectotype. U.S.A., ex coll. Saunders, 68.4: =

mcog” det D.J. Clark, 1953 (without head).
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Figure 15: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus: (d) Female sternites 6, 7 and 8.
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MATERIAL EXAMINED: 533 mles ard 642 fanales (52C, (38, (SU, INNH,

GAD, mz, 160, m, (BU). FLA: Highlands 00., Archbold Biol. Sta. 9-X-

1964, P.H. Arnaud, Jr. (ms-male: used for figures 15a-c). laguna

Atascosa Ntl. Wildlf. Ref., Canard) 0)., 153., 18 March 1972, R.K. Zaidel

(181—feuds: used for figure 15d).

DIS'IRIEJTICN: Canada (artario), United States (Alabana, Arkarsas,

Colorado, Connecticut, Deleware, Florida, Georgia, Illinois, Indiana,

Kansas, Kentucky, Iouisiana, Marylarrl, Massachusetts, Michigan,

Minnesota, Mississippi, Missouri, Nebraska, New York, North Chrolina,

(hi0, Oklahata, Pam‘sylvania, South Carolina, South mkota, Tennessee,

Texas, Virginia, West Virginia, Wisconsin), Mexico (Miohoacan, Nayarit,

Tabasco, Veracruz) .

BIOLOGY: A comm coproplagws species. BMhas been

reared a: mmerous occasiors fran cow mamre (Howard, 1901: Pratt, 1912;

Greene, 1925; Imipling, 1936; m, 1943; Bensm and Wingo, 1963:

Sanders and Dobscn, 1966: Kaiser and Wingo, 1967: Blume, 1970: marton

andlbm, 1979). ItisalsoreportedbyI-bward (1900) asaleofthemost

abundant flies bred and captured frun mnnan malt. Rhipling (1936)

wasunsuccessful inhisattatptstorearthisspeciesmdecmposing

mats. Ithasmtbeenrearedfrundogdlmg.

'Ihe life cycle, frcn freshly deposited, first instar to adult was
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recordedbymiplirg (1936)totakelessthan11daysmowman1re.I-le

fomrithatthelarvaewerebegirmirgtotrarsformtothethirdirstar

after21 hours. Ripariationbegan lssthan4 daysafterlarviposition

ardachltsbegananerging6daysafterplpariatim. Howard (1900)

reportsthatthisspecisdsvelmedfrmfirstinstartoadultinGdays

mmnnanexcranent. Henotsthattheweatherwasverywarmtheaverage

taperature being estimated at 90° F.

'memaximnnrnmberoffirstinstarsthatwasdissectedfrauasingle

fanale is 30 (Khipling, 1936), withmst gravid fanals havingnuch

fewer. Estimatialsof feclrditybasedonnmbersoflarvaeoontainedin

pinned quacinens of this specis is difficult, due to the emulsion of

larvaefrangravidfanalsastheydieinakillingvial (personal

daservation).

'IragpingrecordsofadultsincludenodgeardSeago(1954),vho

collected 100 nels and 316 farals at several sits in Georgia in traps

baitedwithdlickenentrailsand,sanetiues,lnmanfecs. Emmeland

I<happ(1970) collected largenmbersof qecimersthragtnltthemrths

omee,July,AugustardSepta1beratseveralsitsinKentuokyin

mdified USDAtrapsmidlwerebaited with liver, banana, beer, ormalt

mixture. Reed (1958) oollectedthisspecisfrmdogoargasss. Payne

aniKilg(1972)listsB,_mligtaasasoavergerspecismbabypig

carrimwhidrwasplacedmthesoilsmrrface,intres,aniinwater.

'mestudysitswerenotdscribedhltareassmedtobelocatedinSouth

arolina. Adultshavealsobeencollectedinanalaisetrapina
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grassy/stuubby field ((11, Mormgcnery 00., Huber Heights, Jule-July, 1975,

G.A. mhlan). Orespecinenfrunaesuriyareabaitedwithmss

pellets, a bait taxicant forW, was collected by Peterson, e_t

a1, (1981).

Mals have been noticed exhibiting station-taking behavior at two

general sits, at snall animal care-asses and at amivore dung. Station-

takirgtaksplaceintl'eafternomintleam. Informatimonmale

staticn-taking behavior canes fran biological nots taken by Dr. William

L. Domes, Jr. during the smmer of 1964, mainly at IL, Mason 00., Mason

State Forest (16F) . Male station-taking behavior is highly deperriant on

exact site and tire of day. Therefore, the following information is

provided for future, carparative studis. Times given are Central

Daylight Time, # refers to W.L.D. Bio. Note timber, and locality is per,

unlss otherwise noted. (:1 Jure 8: nire mals, 2 fenals were collected

at a fresh peasant carcass (6:45-7:00 P.M, #86). On J1me 9: (re male on

racoon dung (11:45-12:30 P.M., #99): cne male at pheasant cams (1:25-

1:40 P.M., #102): are role at pleasant carcass (2:40-2:55 P.M., #109):

two nels, one fenale at pleasant carcass (5:45-6:00 P.M., #111). On

Jure 23: are male at ground squirrel carmss (1:30-1:45 P.M., #176): two

mals, 1 female at fresh human fecs (1:45-2:00 P.M., #177); five mals

at lumen fecs (4:45-5:00 P.M., #183). m Jute 24: three mals, 1 female

at day-old human fecs (2:37-2:52 P.M., #205); ore male at hlrtle carcass

(Spring lake State Park, IL 6:40-6:55 9.14., #213). On June 25: three

males at 2-day old lumen fess (8:45-9:00 14.14., #218): me male at 2-day
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old lumen feces (3:45-4:00 P.M., #231). 'Ihese specinens are located in

Dr. Dovms' persa'el collectim.

Wmtobeqritesecretiveduringnetim. 0fthe

1175 specimens exanfired, no correctly associated mating pairs were

iniicated. DodgearriSeago(1954)uentionstlem191alcapmreofa

netedpairinalighttrapandproposstlettlediurrel copulationwas

mtmmletedbynightfallardtletmmbeirgdishmbedtlecwple flew

to the light. A nele ofM, amarently attalpting copulation with

afanaleofmm, wascollectedintallgrassadjacenttofresh

lumen fecs m a flat rock in a grassy field (10!, mrion 00., Holy Cross,

19 May 1985, 2:00-3:00 P.M., 6.11. mhlan). 'Ihe specinere sqaarated in the

killing jar.

Potential parasitoid records (records form or carplexs of

mania species which Mode ELM) include:WSay

(F199: E's—3L: 1982: 1983a) and met—Am (Say) (Benson and

Wirgo, 1963: Haeer and Wingo, 1967: Hayes and Turner, 1971: Fig, g

:1... 1982, 1983a, 1983b) (Hymeropter-a: Braconidae): Emile Sp. (Figg, e1:

' a]... 1982) andW(say) (Hayes and m. 1971)

W: Cyn-ipidae): this 50- (F199. steel“ 1982) and Melee

W(Say) (Hayes and 'I'tmner. 1971) (W: Figitidae):

msp. (Figg, 95.511. 1982, 1983a) (Hymemptera: Diapriidae):

Wire (481110836) (F199. £9.31“ 1983a). my: BP-

(Fiqg. stall. 1982). mm 89- (F199. steals. 1983a). 111.3212:

Girault ard Sarders (Fig, 93.51“ 1982),
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(P199, 341,, 1982, 1983a),m Iatr. (F199, $41.. 1982, 1983a)

andW(mus (Figg, 93414, 1982, 1983a) (1mm:

Ptemlidae); and 31m sp. (Hayes and m, 1971; F199, §t_a;_._,

1982, 1983a) andW1’... (Moore and Iegner, 1973)

(Cblecptera: Staphylinidae).

Rum: misspeciesmayhefanriincollectionsmnderttemmes

M.W. or____stimlarIS. deperflingmmenthe

determination was nade and which systanatist trade the identification.

'lhere are records in the literature that indicate that this species

ocmr'sinvesternstatessudlasIdaho, Oregon, Utah, Nevada, and

miforniaasvellasseveralmrribean islands, hittheauthorhasseen

noevidence foraxhclainsanditisbelievedtlataxhrecordsare

based m misidentificatims.

Wn-SP-

(Figures 16a - d)

W1. ma). Type-locality: United States, Texas, 23 mi. W.

Ft. Davis, 5000' (male).

mm: Isngth:5.5-6.5 m. Erato-orbital plate yellcwpruinose.

leithdorealsetaeexterdingtobaflinSc.

m:1wpreclinateu;perorbitalsetaepmesentardwelldeve1qaed

wtervertical setae. Mesot1biawithanterwentralseta.Fifthsternite
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wiflmtbasalnesallnlehltwitlxmsal lobes setulate, amearirgasa

pair of parallel brushes in non-dissected specimens (figure 16a). Oerci

small with apices parallel in posterior view (figure 1&3) arri apices

slightly curved anteriorly in lateral View. Aedeagus very distinctive

for a species having dorsal setae (11 R1 (figure 16c).

ms: Sternitess, 7, andsnearlyequal inwidtharrlstemites

with lateral, cvaldepressionsmidigivetheraisednnsal areaan

hourglass appearance (figure 16d) .

DIAGNOSIS: The proclinate upper orbital setae will easily separate

themalesofthisspeciesfranall others. Fanaleverysimilarto

m but with lateral oval depressions on the eighth sternite giving

themsalareaanl'mrglassappeararce. 'misdaaracterisverymticable

even in pinned, I'm-dissected specimens.

TYPES: I-blotype male - 23mi.W. Pbmvis, 1.VI.1959 TEXAS, 5000’

FJrAlpine (32C; used for figures 16a-c) . Allctype fatale - Santa Cruz

(30., ARIZ., 13 mi SE Chitirental Nadera Canyon, elev. 5500 feet, 20 June

1965, R. a J. Matthews (IBU; used for figure 16d). Fair male and four

fanale paratypes: s'ta. Rita uts., fangs Res. Ariz., Aug. 18, 1930,

Ar.L.P. Wehrle (male-52C); Big Bend N.P. m, mgout Wells, 3000’, May

13, 1959, J.F. malpim (me-me): USA 'llexas Big Bend N.P., panther

mum, 103°12'w 29°19'N, 3.VIII.l982 1130111., 3.15:. O'Hara (me-mo):

mm, GralmOo., 0.9 mi. alongroadtouarijilda mnym franHwy.
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Figure 16: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci; (c) Aedeagus: (d) Female sternites 6, 7 and 8.
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666, Alt. 3860', 3.VIII.1965, collects}: 11.8. Iesd'l (male-(ES). Sane

locality as allotype (2 fanales-MJ). ARIZ.: Portal, Cbchise 00., 3-10

July 1978, mane Flynn (2 females-960).

BIOLOGY: Unknown. Allotype farele contained 16 first instars which

wereverysimilarinarpearancetommrvae.

W: 'mefanaleofthisspecieshasmt,asyet,beendirectly

associatedwimthenele. 'IhisspeciesisnamedinhonorofDr. William

L.Dmmes,Jr.wtnrq3eatedlyhasranirdedmeofexceptimstothemles

in the Sarccphagidae. 'Ihis species certainly exhibits diaracteristics

thatwerenctexpectedtobefamdinspecieswithdorsalsetaemnl.

W(Walker)

(Figures 17a - d)

WWalker, 1861: 309-310. Type-lowlity: Mexico

(male). Aldrich, 1930: 20 (synonymy). Hall, 1931: 181 (key).

WWulp, 1895: 272. 'Iype-lomlity: Mexico (nele and

fanale).

WWulp, 1895: 272. 'IYpe—locality: Madco (male).

WHall, 1928: 345-346, pl. 22, figure 17. 'Iype-

locality: Janaica (male/fenale, maiting pair).

WW(Walker). Icpes, 1946a: 131 (locality record).

ches, 1948: 566 (locality records). Dodge, 1956a: 188, figure 18
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(fenele genitalia). Dodge, 1965b: 475, 484 (key, lomlity record).

Dodge, 1965c: 498, 503 (key, locality records). Rdiderdorf &

Gregor, 1973: 8 (key). Lopes, 1975a: 485 (loca1ity record).

WM(Walker). Rcback, 1954: 11, 13, 26, 73-74, figures

227-229 (male genitalia).

mm: length: 6 - 9 mu. Panto-orbital plate grey pruinose with

yellowishtinge. leithdorsalsetaeexterriingtobeniofSc.

MALE: Fifth sternite U-shaped, with ventrally produced, setulate,

medial ldaes m posterior arms (figure 17a). Oerci with lcng, thin,

parallel apices (figme 17b) . Aedeagus with juxta well develcped and

very laig vesica (figure 17c) .

W: sternites 6, 7, and8verydifferentinshapefrunone

anther. Sternite 7 with apical irdentatim ard sternite 8 maller in

width than preceeding sternites and situated in indentation of sternite

7 (figure 17d).

WIS: 'nielaigapicesofthecerciandthestnictureofthe

male genitalia (especially noticeable is the lag vesica) serve to

separatemales ofthisspeciesfranall others. ‘Iheangle ofthe fronto-

orbital plate as seen in lateral view is usefull for separating this

species frcmmm (see figure 15a) collected in Madden localities.

'Iheshapeofthegmital sternitesisuniquetothisspecia, but

dissecticm is often necessary for determinations.
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Figure 17: Genitalia ofW. (a) Male fifth sternite: (b)

Male cerci: (c) Aedeagus: (d) Fanale sternites 6, 7 ard 8.
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TYPES: Male holctype, Mexico (EN-I).

mm EXAMINED: 122 males and 76 fenales (sac, (as, ucz, MSU,

CE], WLD). FLA: Highlarrls 00., Archibold Biol. Sta., 8-X-l964, P.H.

Armand, Jr. (male-ms: used for figures 17a-c). MEX.: Sonora, Alamos,

25-II-1963, P.H. Arnaud, Jr. (fatele-QS: used for figure 17d).

DIS'IRIEJ'I‘ION: United States (Arizona, California, Florida, Teams) ,

Mexico (Baja California Norte, Baja California air, Chihuahua, wrango,

Guanajuato, Guerrero, Jalisco, Mexico D.F., Morelos, Nayarit, Oaxaca, San

Inis Potcsi, Sinaloa, Sonora, Veracruz, Yllcatan), Guatanala, Honduras,

Costa Rica, Panama, Cblunbia, olba, Jamaica, Puerto Rico, Barbados,

Trinidad, Bahamas.

BIOIDGY: (be male swept fran flowersW(USA: ARIZ.:

Pima 00., Organ pipe snows Nat. Mon., Williams spring, 15-II-197o,

A. Gray, (15) . (be male collected at flowerW(MEXICD:

W, 17 road miles W. Mango, 10-IX-1966, 6600’, D.E. Breedlcve,

(ES). are fatale collected at firW(MEX.: Sonora,

Alamos, 21-II-1963, P.H. Arnaud, Jr., GS). Haidmm umber of first

instarsdissectedfrunonefanalewas 13. Firstinstarwithdarkly

pigmented psaflctradlea.
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W: Altlnlghthereareseveralsyraiynnisnames,virtuallyall

determinedspecimersslmldbefandmflerthenamem.

mmWP)

(Figures 18a - d)

Wthlp, 1896: 278. Type-locality: Mexico, Tabasco

(4 miles). Aldrich, 1930: 33 (synmymy).

WHall, 1928: 345-347, pl. 22, figure 20. Type-

locality: United States, Texas, College Station (male). Van Brien,

1950: 199 (parasitoid record).

William NFL 101336: 19458: 131 (locality record).

Lapse, 1948: 566 (locality records). Dodge, 1956a: 186, 187, 188,

figure 19 (key, female genitalia).

mm(Wulp). Rcback, 1954: 74, figures 230-232 (male

genitalia) .

mm: length: 5 - 11 mm, usually 9 - 10 m. Pronto-orbital plate

bend of Sc.

MALE: Mesctibia usually with antercventral seta. Fifth sternite

with cmspicucus mesal lobes with several long setae (figure 18a). Oerci

large with apices slightly cawergent (figure 18b) . Aedeagus large, with

sell developed corpls, short vessica, and partially hidden hillae (figure

18¢) .
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ms: StemitesGarri7marlyeq1alinwidth, sternite8

slightlynarrower (figure 18d). Sternite7nld11argerthanmrmmding

sternites andcaspicuous, even inpirmed, non-dissectedspecimens.

DIAGNIBIS: The male genitalia are very distinctive and

determinationscanusuallybemadeeveninrm-spreadspecinensby

erminination of the large setulate lanes of the fifth sternite. The

genital sternites ofthe fenaleareusuallyveryapparentand

distinctive, thus allowing determinations of I'm-dissected specimns.

'meaedeagtsappearstohavenanyaffinitieswiththatofm,

particularly in the structure and amearance of the hillae.

TYPES: Ecurmale syntypes, Mexico, Tabasco (HM).

MAL ram: 148 males and 68 fanales (mac, as, m, ncz,

MSU, osu, WLD). Fairbanks Sprs., Ash Meadows, Nye 00., Nev., 20(vi)51,

IaR. and ‘Ied Frantz (male-(28$; used for figures lea-c). Aguanga, Cal.,

4/28 '33, A.J. BasiJ'qer Collector (female-(ms: used for figure 18d).

DISIRIEJTIQJ: United States (Ariza'ia, California, Kansa8,

louisiana, Nevada, New Mexico, Texas), Hexico (Baja California Norte,

Chiapas, wrango, Hidalgo, Jalisco, mico, Mexico D.F., Horelos, Oaxaca,

Riebla, San Inis Potosi, Sabra).
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Figure 18: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus; (d) Petals sternites 6, 7 and 8.
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BIOLOGY: Van Brian (1950) listsWas a parasitoid of

Wmls. (Colecptera: Ooccinellidae). Sixteen males

ard seven females were collected byA.J. Basinger at human went

((3/2) San Jacinto, Cal., 5/18 '33: (0/1) Aguanga, (21., 4/28 '33: (2/0)

Riverside, Cal. 6/20 '33: (0/1) Riverside, (21., 11/23 '33; (1/2)

Riverside, Cal. III-8-34, cottomood can: (7/0) San Andreas Can., Riv.

0)., (21., 12/20 ’33: (0/1) San Ardreas Chm, H-21-33, Riv. Co., (31.:

(2/0) Indio, (21., 11/24 '33; (1/0) Chino, (21., rv-20-34). m: males

and five females were collected by A.J. Basinger at an orange dtmp

(Riverside, Gal. 3/27 ’33) . ale nele and four females were collected by

A.J. Basinger at fresh dlicken guts (oasa Grands, Ariz. III-25-34). me

male and one fanale was collected by A.J. Basinger at arr-lids (Dcmey,

Cal. 11/27 '33) . Five males and one fanale was collected by A.J.

Basinger at fish bait ((1/1) Riverside, (21. 5/19 '33; (2/0) Riverside,

(21., 12/20 '33: (1/0) Riverside, cal. 5/4 '33; (1/0) San Andreas Can.,

Riv. 00., Cal., 12/21 ’33 ). One rule was collected by A.J. Basinger at

fish (Riverside, (21., 11/26 '33). me male was swept from flowers of

WA. Gray (USA: ARIz: PimaCo., OrganPipeCactusNat.

Morn, Williams Spring, 17-11-1970, P.H. Arnaud, Jr. ). One male was

collected at flowers ofmm (MEXICI): Dnengo, 17 road miles

W. mrarrgo, 10-IX-1966, 6600', D.E. Breedlove). One rule was mllected

in a light trap (CAL. Mom 06., The Hot Spgs., 2.5 mi. 8. of Bridgeport,

15-VIII-1963, 11.8. Ieedl). All of the above menticmed specim'ns can be

found in the collectim of the Chlifornia Acadany of Sciences.
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REMARIG: Virulally all determined specimens in collections will be

found mfler the namem.

W(Aldrich)

(Figures 19a - d)

WAldrich, 1916: 249, figure 117. Type-locality:

Miami, Florida. Hall, 1928: 334, 336-337, figure 4 (key,

redescription).

Wig (Aldrich). Roback, 1954: 74, figures 235-236

(symnymy, male genitalia). Dcwnes, 1965: 954 (locality records).

Dodge, 1965b: 491 (locality data). 1:335, 1969: 21 (locality

records). Rchderriorf and Gregor, 1973: 7 (key, locality records).

Aumr: Length7-11nm. Gaegreypruincse. Pedicelandpalpus

bright orange. Presutural acrostichal setae well differentiated. legs

orange in grand color.

‘ MALE: lateral nargins of sternite 5 divergent and slightly octave.

Sternite 5 length anaroxinetely equal to width at apex (figure 19a).

Apices of cerci stout, with nearly straight interior nargins (figure

19b) . Hillae rcurded apically, exterrling fran corpus at nearly a right

angle anteriorly (figure 19c) .

FEMALE: Sternite 6, 7, and 8 with scattered golden pruincsity.

Sternite 6 much wider than 1mg. Sternite 7 with small anterolateral
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processes (figure 19d) .

DIAMIS: 'nleorangepalpiardlegscmbinedwiththelackof

d3rsalsetaemR1,allcwseasyseparatimofthisspeciesfrmall

others.

TYPES: Male holotype. Miami, Florida, C.I-I.T. Townserd collector

(USNM). Allotype fran same locality (USNM). Six paratype: frauvarious

localities (Aldrich, 1916) .

MATERIALm: 6 males and 5 females. Tifton, Ga., Oct. 16 ’96

(rum-male paratype: used for figures 19a-c). St. Petersburg, Fla.,

Snell Isle, Nov. 8 1967, Peter J. mrtirlat (MSU-1 female: used for figure

19d). Mayport, Fla., June 16, 1954, R.L. Fischer (rm-1 female).

Tiftcn, Ga., June 13 '96 (FMNH-nale paratype and l fanale). St.

Mustine, Fla. (FUNK-male paratype). Tiftcn, Ga., Oct. ’96 (FUNK-1

female). Orlarrio, FIA., 22 June 1981, m. Domes, Jr. (WID—z males).

Sarasota Oo., Fla., 6-30—1952, col. L.R. Remer (WID-l female).

Gairesville, Fla., 17.VII.55, R.A. Morse coll., at dung of man (WID-l

fanale).

DIS'IRIEI'I‘ICN: Bahama Islands, United States (Florida, Georgia).

Distrihrtim fran material examined ard Dodge (1965b).
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Figure 19: Genitalia ofW. (a) Male fifth sternite;

(b) Male cerci: (c) Aedeagus; (d) Fenale sternites 6, 7 and 8.
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BIOIDGY: 0mm. One fanale examinedwas collected at hmnandng

(see above for locality data).

REMARKS: Virtually all determined specimens in collectia'ls will be

famdurderthenameflgrigmgig.

W(Aldrich)

(Figures 20a - d)

W31; Aldrich, 1916: 249, 299-301, figure 145. 'IyPe-

locality: Cuba, Havana (Hale). Hall, 1928: 334, 346, figure 19

(key, male genitalia).

W(Aldrich). Roback, 1954: 74 (syrxmymy).

WM(Aldrich). Dodge, 1956b: 99, figure 13

(descripticn of fanale). Iopes, 1969: 23 (locality records).

Rchdendorf and Gregor, 1973: a, figure 18 (key, male and female

genitalia).

AIIJIII‘: Length: 6 - 9 m. Frmto-orbital plate grey pruinose with

yellwishtilge. leithdorsalsetaeextemjmtoberdofSc.

ME: motibia with small anteroventral seta. Fifth sternite

without anterior mesal hole, generally Y-shaped, and with blunt mesal

lobes m posterior anrs (figure 20a). Cerci with nearly parallel apices,

my be slightly cmvergent at tip (figure 20b). Tip of aedeagus very

cmpact, vesica strongly bent upwards (figure 20c) .
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m: Fifth tergite orange, barely visible frun above, ard folded

roof-like medianly aromd genitalia. Sternites 7 and 8 apparently fused,

some iniication of line of fusion visible. Sternite 6 nearly equal in

size to sternite 7+8. Sternite 8 slightly smaller in width than

proceeding genital sternites (figure 20d) . Posterior margins of

abdanimltergauaiallywithathinbardofbrompnlinosity.

DIAGNOSIS: The dark legs of this species easily separate it fran

Marimba. filecerciardstnlcmreoftheaedeaguswillseparate

this species fran the synpatric em. The folded fifth tergite,

similartoflutseeninnenynmbezsoftlngemng, easily

separates the female fran all other species. mile females ofbgmi

alsoshwafusimofsteznits7ani8,otherdlamctetsoftheadults

do not indicate a close relationship.

TYPES: Male holotype, Havana, Olba (type no. 20575, USNM). Fanale

allotype, Havana, Cuba (USNM). 'Iwer'rty-a'e paratypes frun same locality.

mm: 5 neles ard 3 females. Chlabazar, 01b3, IV-14-

23, J.S. Hine collector (OSU-male; used for figures 20a-c). (alabazar,

QJba, IV-30-23, J.S. Hine collector (CEO-2 females: me specimen used for

figure 20d). Rep. Daninicana, 1a ombre, 300m, 22-23.III.1978, L. Masner

(mo-2 males). Havana, Cuba, Baker (rm-paratype mle: damaged specimen,

mly thorax remins (:1 pin). Havana, Cuba, Baker, H.E. Snith Coll. (MCZ-
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Figure 20: Genitalia ofW. (a) Male fifth sternite; (b)

Hale cerci: (c) Aedeagus; (d) Femle sternites 6, 7 and 8.
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male). Harianao, Cuba, V-13-23, J.S. Hine collector (CSU-fenale).

DIS'IRIHJTIGJ: CUba, Hispaniola, Puerto Rico.

BIOLOGY: Unknown.

minia heatetodes (migen)

(Figures 21a - d)

WHeigen, 1826: 29. 'Iype-locality: ?Germany, Aachen.

W, 1834: 225. W, 1838: 650. Walker, 1849: 820

(symnymy). Sdliner, 1862: 572. Pardelle, 1896: 176. Villeneuve,

1900: 364 (type information). Bezzi, 1907: 481. Bottcher, 1912:

707 (redescription). Bflerlein, 1928: 24 (systematics). Hardy,

1936: 90 (locality records).

Wauthors, nec. Harris, 1780: 84.

WFabricius, 1794: 315 (preoc. by Gmelin, 1790). Type-

locality: Demerk.

WigFallen, 1817: 237 (preoc. by Villers, 1789). 'Iype-

locality: Sweden.

MWRobineau-Desvoidy, 1830: 346. Type-locality:

France.

WRebireau-nasvoidy, 1830: 346. Type-locality:

France.
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WRobineau-Desvoidy, 1830: 346. Type-locality: Frame.

WRobireau-Desvoidy, 1830: 346. Type-locality: France.

WRdaineau-Dasvoidy, 1863: 427. Type-locality: France.

W(Meigem. Rbineau-Desvoidy, 1863: 435-436

(redescription, genotype placement).

WRobineau-Desvoidy, 1863: 436. 'Iype-lomlity: France.

WRabineau-Desvoidy, 1863: 437. Type-locality: France.

WSiebke, 1877: 94. Type-locality: Norway.

mm (Fabricius) . lundbeck, 1927: 169, 171-173

(redescriptim, locality records, key). Patton 8 Wainwright, 1935:

346. Salem, 1935: 225. Seguy, 1939: 58 (synonymy). Seguy, 1941:

153 (biology). Hamner, 1942: (biology). Kano, 1950: 825, figures

8-10. Zunpt, 1965: 108 (biology).

WMEnderlein, nec. Fabricius. Enderlein, 1928: 42

(W placanent) .

WigSeguy, 1935: 5. Type-locality: Chad.

W(Fabricius). Rdflerdorf, 1937: 391. Roback, 1954: 74

(synonymy). Rd1dendorf, 1960: 790. Iehrer, 1961: 534-535

(redescriptim, locality records). Zakharova, 1966: 161, 162

(biology). Kano, M14, 1967: 5, 130-132, figure 74

(redescriptim, locality records, biology). Slameckova, 1969: 225

(locality records). Iopes, fl, 1977: 563 (locality records).

Rdfleniorf and Verves, 1978 (biology). Verves, 1980: 355-356

(locality data, biology). Sugiyama and Kano, 1984: 347, 348,
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figures 8-11 (sy'teretics, male genitalia). Verve, 1986: 133-134

(M. lowlity records).

WMSeguy, 1938: 43. Type-locality: Morocco.

mm; authors, nec. Harris. lbgnes, 1986: 16 (locality records,

biology). Paps, 1986: 303, 304-305 (reexamination of type). Pape,

1987a: 45 (locality records). Pope, 1987b: 99-100, figures 206-209

(redecription, locality records).

ADJIII‘: length: 5-8nm. Genagreypruinose. 'lhreewelldeveloped

postsumral dorsocentral seta.

MAIE: Sternite 5 nuch wider than long (figure 21a). Apice of

cerci convergent, inner margins noticeably bent (figure 21b) . Hillae

very broadly rounded anteriorly (figure 21c) .

FEMAIE: Sternite6veryrumdedinappeararne, mostlycoveredwith

grey pruinosity. Sternite 7 very distinctly elaagated, appearing as a

lcng rectangle (figure 21d) .

Dmm:misisthemlyspecieofm1mwntooccurin

theOldWorldardithasnotbeenrecordedfrunanylocalityinNorthor

SouthAnerica. 'megenitaliaaredistinctivearriwould alloweasy

separatim frunotlerspecie if it Shouldbecollected intheNaonrld.

TYPES: Haleholotypearriallotyperepresentedbymtimpairm

sirgle pin. No loelity data accmpanie specimens, but they are
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Figure 21: Genitalia ofW. (a) Male fifth'sternite; (b)

Male cerci: (c) Aedeagus; (d) Fenale sternite 6, 7 and 8.
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wepectedofbehgfranGennany,Aadm. Bothspecimensaremissing

theirabdanens,malemissinglwing. mseparatepinbeidethespecimen

isawingardabm. Bomqaecimensaredefinitelym. ‘Iype

mmfixndin1986 atmsamflatia‘lal D’Histoire Nahn'elleinParis.

mmW: s nale, 4 females. INDIA: mssoorie, 0.13., 15

May 1962, J.P. Dmalme, elev. 5400 feet (rm-male; used for figure 21a-

c). Same locality, 16 May 1962 (160-1 male). Cyper'n, Ayia Napa, 10 km

w. Capo Greco, 13-23.vi.l983, B. Petersen leg. (wm-l male, 2 females; a

faxele used for figure 21d) . Morocco, Werner coll., 13.V.30 (Hz-mle) .

MAND DI': Ward‘lam-Corfe KL, 26.vii.54, (LA. 5: D.J. Clark (MD-1 Hale).

Iynton, 16.VIII.41 (WLD-l female). Moccas, 9.VIII.56 (WLD-l female).

DIS'IRIEJI'ICN: Afghanistan, Albania, Algeria, Austria, Azores,

Belgium, Bulgaria, canary Islands, Chad, China, cypns, Czechoslovakia,

Dermark, Egypt, Finland, France, German Federal anblic, Germem

Danocratic Republic, Greece, flungary, India, Iran, Iraq, Ireland, Israel,

Italy, Japan, Korea, Iebanon, Libya, )hdeira, Malta, Mmgolia, Morocco,

Nepal, Norway, Pakistan, Poland, Portugal, Rmania, Saudi Arabia, Soviet

Union, again, Sweden, Switzerland, Syria, 'mnisia, United Kingdan, Yemen,

Ytgoslavia. Distribution from Kano, M (1967), ropes, M4

(1977), and Verve (1986).

BIOLOGY: Depite the large volume of literature that has disused
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this specie, little is lmown of its life history. Kano, M; (1967)

reportsthatthisspeciebreedsinhmanfecearddeadanimalsin

nature. Apossiblecaseofintetimlmyiasis causedbythisspecie is

mmby Zunpt (1965). Verve (1980) 11211111ch that the larvae

develop in face, ocesicnally develcpirg in dead animals and that it is

recorded as a parasitoid of Gastrqaoda. Seguy (1941) and Riederdorf and

Verve (1978) report this specie being reared frun snails, grasshoppers

and a beetle. Zakharova (1966) observed that fanale lay larvae in

ovarian marbrane when a suitable substrate is available. The larvae

imediatelydistardtheemalbrane, whidIIenainonthesurfaceofthe

albstrateandburrwintothesibstrate. Hefom'riapotentialfertility

ofupto52 larvaeandthat fanale laidamaximnnofthreebatdieof

larvae. Harmer (1942) describe the mating behavior of this specie

withtheobservatimthatcmpleplrsueedlotherintotheairbefore

‘bnblirg to the ground.

REMARKS: misspeciehasbeencitedmrierthenaneofgtniatg

since the publication of Inndbeck's (1927) synonymy of the Fabricius name

with Heigen’sM. It was discovered fairly recently thatm

was preoccupied by (inelin's (1790) W. Pepe (1986) reexamined

thetypeof Fallenarrifan'dthatmmifiamliedtothis

specie. 'misnanehasbeenusedextensively forthespecienowlmown

eW. Fortunately, ttenameisuravailableasitis

preoccupied by Villers' (1789)W. Several authors
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begantouseHarris' (1780)nanemmixforthisspecie. NoHarris

typerenainanismdyoftredecriptimteprovidegivemindication

ttetmisamaberofm. nwermre,mstPalearcticspecie

of Sarcorhaginae have black genital capsfle ard Harris specifically

nerrtiaetleredgenitaliaofamtherspecieofSarcqhagidaethatte

described,h1tdidnotmentimredgeitaliainhisdecriptimof

m. Fortlesereasaerelievethatttenanemstmldmtbe

applied to this specie and the next available name,M (Meigen)

shouldbeused. Etamination of the typedefinitely associatethis nane

withthisspecie.

Mostdetermiredspecimereincollectimswillbefamdmmdertte

nanestriata.

E . . l 'I! i 153385

(Figure 22a - d)

Wropes, 1975a: 485-486, figures 1-4. Iype locality:

Costa Rica, Oerro de la nerte, 6 km W. Villa Hils, Inter-Am. H'wy,

San Jose Pvnce, el.: 3340 m.

m: Iength:6-9nm. M1teriormarginofgem,parafacialsarri

franto-orbital plate yellow pruinose. Gena denging to gray pruinose

anteriortolixefrunposteriornerginofeye. ‘lhreepostsublral

dorsocentralsetae. Presuturalacrostidialsetaewithaepair

differentiatedmrettenotters.
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ME: Sternite 5 nuoh wider than 1mg (figure 22a). Apice of

cerci slightly cmvergent, with siruous inner margins (figure 22b) .

Hillae giving aedeagus a rather ax-like appearance ard with mall ventral

notdr (figure 22c).

Fame: Sternite 7 with, at most, a scattering of golden pruihosity

and with a curved meal projectim at apex (figure 22d).

DIAGNOSIS: 'Ihisspeciemaybeseparatedfrunallotl'ersbytle3

postsuhraldorsocentralsetaeanddistinctivegenitalia. Ihaveseenno

otlerqaeciewithmly3postsrturaldorsocentralsfranmstanica.

TYPES: Holotype male, allotype, and 17 nele ard 43 female paratype

all fran: Oerro de la merte, 6 km W Villa Mils, Inter-Am. H’wy, San Jose

mice, Oost Rica, El. 3340 m, Ooll. E.R. Heihaus, (11 various flowers,

frun 22.x.1971 to 24.11.1972. The location of the type are not given

(IOC?).

mm: 27 males ard 51 fenale (WID). MRIQ,

Oer'ro e la Matte, 23 HI 1987, Wm. L. W, Jr., 3000 m. (MD-8

male, 15 female: 1 male and 1 ferale used for figure 22a-d). 43 of

tlesespecinereverecollectediolenIrazuinOostaRica at 200mnon

13.II.1988 by W.L. Domes Jr. Other specinere fran various localitie in

Cbsta Rica.
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Figure 22: Genitalia ofW. (a) Male fifth sternite: (b)

Hale cerci: (c) Aedeagus: (d) Female sternite 6, 7 and 8
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DISIRIHJI'ICR: Costa Rica.

BIOIOGY: Urncrewn. Adults have been collected at flowers. Host

specinens have been collected at elevatiae at or above 2000 111.

W(Robimau-DesvoidY) duplex

(Figures 23a - d)

WeRobineau-Devoidy, 1830: 339. Type-locality:

U.S.A., (hmlina.

WAldrich, 1916: 255-256, figure 121 (asm

variant). Type-locality: Hanhug, Hississimi. Greene, 1925: 7,

figure 2 (description of puparium, biology). Hall, 1928: 340, fig.

11 (redecripticn, key). Aldrich, 1930: 34 (synmymy).

Wauthors, nec. van der Wulp. Knipling, 1936: 418, 426,

429, 435-436, figures 7, 33, 52, 66 (description of larva). Mohr,

1943: 283, 284 (biology).

W(Aldrich). Lopes, 1946a: 137-139, figures 44-46

(redecriprticn). Dodge ard Seago, 1954: 52, 53, 55 (biology).

Reed, 1958: 241 (biology). Dowres, 1965: 954 (locality records).

ropes, 1969: 22 (locality records). Rdldeniorf and Gregor, 1973: 7

(key, locality records).

Wauthors, rec. van der Wulp. Roback, 1954: 74, figures 237-

239 (synmymy, description of male genitalia). Poorbaugh, m,

1968: 22 (biology) Poorbaugh and Linsdale, 1971: 52, 53, 55
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(biology) .

mm: length: 10 - 14 um. Gama golden to grayish-yellow pruinose.

Fulrpostsumralacrostidel setae, anterior2nx:hreducedinsize.

lateral scrtellar setae well developed, pair adjacart to subapiel

scutellar setae exteniin; well over half its length.

mm: 'Iergite 5 usually quite orange in ground color. Sternite 5

shallowly cormve along anterior mngin. Not distinctly larger than wide

(figure 23a). Apice of cerci stout with inner nergins nearly straight

(figure 23b) . Hillae resembling a right triangle (figure 23c) .

m3: Sternite7goldenpruinose. Sternite6mxzhwiderthan

lcng. Sternite 7 with broadly rounded, convergent lateral margins

(figure 23d).

IARVA: The first irstar is decribed by Knipling (1936).

HIPARILH: Greere (1925) provide a decriptim of the puparium.

DIAGNOSIS: The golden pruinose gena and large size easily separate

thisspecie franallotherNearctic specie, Wage. Itcanbe

separatedfrunthisspeciemtlebasisoftlegenitalia.

TYPES: Fanale holotype, (hrolire (BNH) . In good cmditim when

eamihed in 1986.

MATERIAL mm: 122 male an: 186 fenale (m, 52C, GS, CSU,
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Figure 23: Genitalia ofW. (a) Male fifth sternite:

(b) Hale cerci: (c) Aedeagus; ((1) Female sternite 6, 7 and 8.
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mm, GAD, HE, 160, (EU, SUNY, MD). U.S.A., N. Chrolina, 1918, Adi.

Hares (am-1 male: used for figures 23a-c). Highlands, N.C.,

13.VIII.1957, W.R. Richards (BRO-1 female: used for figure 23d).

mm: United State (Arkansas, California, Florida,

Georgia, Illinois, Louisiana, North Chrolina, Chic, Oregon, Tenesee,

Texas, Virginia), Mexico (Baja California Norte, Baja Chlifornia Sur,

D.1rango, Horelos), Guatamla, Oosta Rica.

BIOIOGY: Acaunonccprqiegalsspecieoverits range. IIhis

quecie has been reared frcn an! mature (Aldrich, 1916: Greene, 1925;

Khipling, 1936: Hollr, 1943) . It was found to be attracted to cow manure

inChliforniabyBoorbaugh, fig; (1968)h.1twasnotrearedfranthe

mnure. misspeciehasalsobeencmmflyrearedfrandogdmgin

California by Poorbaugh and Linsdale (1971). Dbhr (1943) provide

detailed informatim m the habits of this specie in associatim with

cow manure and the habits of a parasitoid,WWSay

' mymerrptera: Figitidae) . Four female (0S) were collected in Riverside

Oo., California at lunan fece.

Wmusobeenotedtobeattractedtocarion. Reed

(1958) collected this specie caning to dog careasse. Payne and King

(1972) report this specie in association with decmposirg baby pigs.

Iittleislownoftlenetihghabitsofthiswecie, thDodgeand

Seago (1954) found high calcentratims of male (:1 Georgia matain
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emits, especially after 11:00 A.M., perhaps irdietirg that emits my

play a role as a statim site for this specie.

REMARKS: misspeieislabeledasaocnplexbeeuseofthe

eactrmediversity of themaleand female genitalia. 'lhe specie is

eitherverypolytypicinthestmchn'eofitsgenitaliaoritisomposed

of mny synpatric siblirg specie. After many dissectims it was

difficult to find threemale specimens whidl exactly matched one another

inthefinestncmreoftheaedeagus,evenvmenthespeimensmre

oollectedaspartofaser'iefranthesamelocatimmthesanedate.

For further explanation of the application of this name to this specie,

seetherelar'kssectionofm.

Mostdeteminedspecimensinoollectimswillbefamdmlderthe

nameginzggandggg. IiterahnecitatiasoanenfimMor

mammideredmflerthisspecie,as1famdwtobealmost

entirelyretrictedtonexioo.

Wn-SP-

(Figures 24a - d)

W11.3). Type-locality: Argentina, Catamaran, El Arenal.

2600 m., w. cord muja.

mm: Length: 6-9m. Gena, genalgroove, andparafacials

golden pruinose. Harte-orbital plate also golden pruinose, but with a
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brownish tinge. Preutural acrostidial setae sell differentiated. Goya

arritrodianterbrightor'angeingramioolor. Fermrarritibiagrey

pruinose.

ME: Posterioransofstemiteslludlla'gerthanimaerneal

Idle (figure 24a). Apies of oerci stout, inner margins smoothly

roamed (figure 24b) . Hillae broadly married apically (figure 24c) .

FEMAIE: Sternite 6withaoa1vexanteriornargin. Sternite7

triangular in appearance (figure 24d).

bumpers: 'meorangeooocaeandtrodianters, inomjunctimwith

thedarkgreyfenursardtibia, servetoeasilyseparatethisspecie

frunallothers.

TYPES: Male holotype, allotype, and 4 mle and 2 farale paratype

all frun: Am. Catamrca, El Metal. 2600 111., W. oordAoamija.,

3-4.X.68, Pena (52C). (he paratype fenale fran WT. J'ujuy, Ia Quiaca,

23.x.68, 3500 m., L.E. Fem (52C).

810%: Unlmown.

mm(film)

(Figures 25a - d)

WBlanchard, 1939: 835, figure 12. 'Iype-loczlity:

Argentina, Ia Falda, Cordoba. Lopes, 1962: 166, 167, 172-173 (key,
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(a) Male fifth sternite; (b)Figure 24: Genitalia ofW.

Male cerci; (c) Aedeagus; (d) Fanale sternite 6, 7 and 8.
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descriptim of female). lope, 1969: 22 (locality records).

W(Blarmaxdh m. 1954: 74 (m)-

mm: length: 9 - 10 um. Gama, genal groove, parafacials, and

franto—orbital plate golden pruinose. Gena abnptly changirg to gray

pruinoseat lireextending frunposteriormrginof eye. Palpus dark.

alwithdorsalsetaeextendixgtobeniofSc. Ventral secllaeofcosta

e>¢elflirg past Sc to R1.

MALE: Posterior arms of sternite 5 produced laterally, m wider

than laig (figure 25a). Apice of cerci very lung and thin (figure 25b).

Hillae with apical menbrancus tip, darkly pigmented and potato-like in

appearance basally. Veica strongly bent near apex (figure 25c).

W: Sternite 6 with convex anterior margin. Sternite 7 with

apical meal irwaginatim. Sternite 8 with lag posterolateral procese

(figure 25d) .

DIAGNCBIS: The wing setatim, dark palpi and golden genae separate

thisspeciefranall omers, WW. 'Ihedistinctive formof

the genitalia easily separate m1 frcm this specie.

TYPES: 'mreemaleandalefalale cotype. IaFalda, (Jordana,

Argentina, III-1933, M. Meirrzke. Deposited in the Blandlard's personal

collectim. current location mun-lawn.
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Figure 25: Genitalia ofmm. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus: (d) Female sternite 6, 7 and 8.
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mm.mm: mm, Carr-asco, Dept. Oochabanba, Siberia,

1650 11., October 1963, F.H. Walz (151-1 male and 1 fanale: used for

figure 25a-d) .

DISIRIHJTICN: Argentina, Bolivia.

BIOIDGY: Wm.

REMARIG: Blanchard’s figure of the male genitalia of this specie

clearly differentiate it fran all others. I believe that lope

correctly associated the female of this specie and his figure match

those provided here.

mm’a ollantam' (Hall)

(Figures 26a - d)

WHall, 1928: 341, figure 13. Type-locality:

Fern, Ollantaytanbo.

We(Hall). Robadc. 1954: 74 (Slim-rm)- Lopes.

1969: 22 (locality records). lope and Tibana, 1982a: 135 (locality

records).

mm: Gena golden pollinose. Parafacials grey pollinose, tinged

with yellow. Preutural acrostidlal setae well differentiated.

MALE: Sternite 5 larger than wide, medial lobe nearly parallel
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(figure 26a). Apice of cerci sligrtly calvergerrt, inner margins sinlcus

(figure 26b). CbIPJS not cmspicucusly widening at attadment point with

hillae and bulbous apically (figure 26c)

m:Aeearameoffl1egeitalsternitemtdistimteneghto

allow separatie fran several ctlrer Nectreical specie.

DIAGNOSIS: The structure of the aedeagus allows separation of this

specie frcn all others.

TYPES: Male holotype, Ollantaytanbo, Peru, 9000 feet, 20 vii, 1911,

Yale Peruvian Dcpedition (USNM) . Allotype fran same locality (USNM) .

mm:meecinensofthisspeciewereexamined.

DISIRIHJI'IQJ: Chile, Peru. Distributim fran lee and Tibana

(1982a).

BIOlOGY: IJnlcrm.

m: Ihavenctseenrepresentativeofthisspecie, but

mall's (1928) figure of the genitalia and discussions with Guy Shavell

attheBiosysteraticReeardlcentre iniicatethatthis isavalid

specie. The figures preented here are modified fran Hall (1928) .
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Figure 26: Genitalia ofW. (a) Male fifth

sternite; (13) mile cerci: (c) Aedeagus (redrawn fran Ball, 1928).
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W(Aldrich)

(Figures 27a - d)

Whats Aldrich, 1916: 251-253, figure 119. Type-locality:

Indiana, la Fayette. Hall, 1928: 339, figure 8 (redescription).

Imipling, 1936: 421 (biology).

WHall, 1928: 337-338, figure 6. Type-locality:

Colorado, Paonia (as Colunbia, error). Hall, 1929: 71 (locality

record).

W(Aldrich). Roback, 1954: 74, figures 247-250

(syncnymy, decription of male genitalia). Dodge, 1956a: 189

(redecripticn, synonymy). Dame, 1965: 954 (locality records).

Turner, My 1968: 1013 (biology, parasitoid records). Haye and

Turner, 1971: 444 (biology, parasitoid records).

mm: length: 5-7m. Genagraypruinose. Subapicalscutellar

setae well develeed, without adjacent lateral scutellar setae. Plelra

gray prul'nose in gmmd color. Four postartural dorsocentrals.

MALE: Frontal vitta very wide, sane eecimere with proclinate

orbital setae. General appearance of head resembling fanale head.

Anterior margin of sternite 5 straight, lateral margins divergent and

nearly straight (figure 27a). Apice of cerci slightly convergent, with

redial bend along inner margins (figure 27b). Hillae clear marbranous

dorsally, corpemtexterdingnldlpastventralmrginofhillae (figure

27c) .
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mm: Sternite six with antercnesal camvity. Sternite 7 with

lateral margins slightly convergent, anterior margin carve (figure 27d) .

WIS: Arathersmall speciemidlmaybecmfilsedwith

Mmmmsisofetemalfeamre. mleareeasilyseparated

frunthiseecieonthebasisofthestrucmreoftheaedeagus. Fenale

canbe separated, with sane difficulty, bythe shape of the genital

sternite.

TYPES: Holctype male, la Fayette, Ind., Aldrich (USIM). Allctype,

Arizala (IBNM). 5 male paratype.

MATERIALEDGMINED: 6 male and 21 female (BIC, (as, m, GAD,

MSU, osu, wm) imluding 4 paratype: Tifton, Ga., oct. ’96 (mm-3

male) and Alab. (Hm-1 male). MEXICD: Hidalgo, 13 mi. SE mam,

thorn entia scrub, VI-22-82, 8000’, Greg A. narzlem, col. (GAD-1 male;

used for figure 27a-c). ,Ane, Icwa, 22 VI 1952, W.L. flames (WID-l

fanale: used for figure 27d) .

DIsmerIm: Canada (British Colunioia) , United States (Alabam,

Arizcna, Colorado, Georgia, Illinois, Indiana, Iowa, Kansas, Kerrtucky,

louisiana, Michigan, Minnesota, Chic, Utah), Mexico (Hidalgo).

Distributie fran material examined. Wideranging specie but very

unannonly collected.
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Figure 27: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus; (d) Fenale sternite 6, 7 and 8.
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BIOlDGY: Rnipling (1936) note that this specie overwinters as

p.1paria in Iowa (diapause). Turner, M (1968) reports rearing this

specie fran cow nature and lists the followirg parasitoids: mm

m(Sal!) W: Braomidae).W(Say)

W CYniPidae). andMW(SaY)

(Hymaretera: Figitidae). Haye and Turner (1971) report rearing

maneuvdm'ginvnginiahrtmtefllattheycafldmtseparate

itsplpariafran4othercerorhagessarcofilagids. 'lheyincludedthis

specie under the headingm sp. in their disalssie of parasitoids,

which include the specie mentioned above and a staphylinid beetle,

mm 8m-

REMARKS: Dcamination of thousands of specimns ofm indicate

that this specie is very Income. Therefore, literature citations of

thisspecieasacerophageincownamrearecmsideredquetimable,

astheotherboviredimg-breedirqmmiaamtsuallyverycmnmly

collected.

warm (Aldrich)

(Figures 28a - d)

WAldrich, 1916: 249-251, figure 118. Type-locality:

NewMexioo, Alamogordo. Hall, 1923: 334, 337, figure 5

(redecriptim) . Hall, 1929b: 8‘7-88 (locality data).
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W(Aldridi)- W: 1917: 195 (W

deignation).

W121: Hall, 1928: 338, figure 7. Type-locality: New

Mexico, State College. Dowres, 1965: 954 (synonymy).

W(Hall). Roback. 1954: 74 (W)-

W(Aldrich). Roback, 1954: 74, figures 245-246

(synonymy, Hale genitalia). Dowres, 1965: 954 (synonymy, locality

records). Coffey, 1966: 213, 214, 217 (biology). Ptoorbaugh, gel:

31;, 1968: 22, 35, figure 1-2 (biology). Merritt ard Arderson,

1977: 44, table 4 (biology). Davis ard mner, 1978: 120, 122,

table 1, 3, 5, 6, 7, 12 (biology). mar-ton and Moon, 1979: 81, 88,

figure 3 (decription of puparium) . Wharton, 1979: 183 (parasitoid

record). Peterson, gala, 1981: 512 (biology).

AMT: length: 4 -7m. Genagreypruinose. Lightgreyto

greyish—yellow pruinose in grand color. 4 postsutural dorsocentral

setae. Preapiel scutellar setae well develeed with no adjacent lateral

scutellar setae.

m2: Frontal vitta very wide, lead female-like in arpearance.

Sternite551'ert, posteriorarnsnotexterdingnxdupastnedianlobe

(figure 28a). Apice of cerci slightly convergent, inter margin sitmcus

in appearance (figure 28b). Corpus highly reduced ventrally to a thin

posterior lobe. Veie nerbrarious ard very small (figure 28c) .

mama: Sternite 6 with rearly straight anterior margin. Sternite
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Figure 28: Genitalia ofW. (a) Male fifth sternite: (b)

Male cerci: (c) Aedeagus: (d) Fanale sternite 6, 7 ard 8.
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7 rearly triangular in amearance overapical third (figure 28d).

PUPARILM: 'neplpariumisdecribedbylmartmarduom (1979).

DIAGNCBIS: 'neanall size ofthisspecieard4postart11ral

dorsocentralsetaesearateitfrunalloders,excetpe_gtj;et_a, over

itsrange. Itcaneasilybeseparatedfrungt'gflmtlebasisofthe

genitalia.

TYPE: Male holotype, Alamogordo, N.M., May 5, 1902 (USNM).

Allotype, Morton Oomty, Kansas, 3200 feet altitude, F.H. Snow collector

(IBM). 8mleard6fenaleparatype.

MATERIAL mm: 636 male and 482 ferales (am, BBC, (as, CSU,

mm, K2, FBU, (BU, WID). (ELIE: Sierra (1)., Yilba Pass, V-27-80,

Malaise trap, Stanley C. Kuba (OS-mle: used for figure 28a-c) .

Rillito, Pima Oo., Ariz., 111-26-34, A.J. Basinger coll. (ms-female;

used for figure 28d) .

DIS'IRIBJI‘IQJ: Canada (British Oolunbia) , United State (Arizona,

Califoniia, Colorado, Idaho, Illinois, Iowa, Kansas, Mauritana, Nebraska,

Nevada, New mico, Oklahana, Oregon, South Dakota, Texas, Utah,

Washington, Wyaning), Mexico (Baja Calironia Norte, Baja California Sur,

Chihuahua, mrango, Zacatecas). Distributie fran material enamined.
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BIOIDGY: misspecieshasbemcollectedardrearedfrancwdimg

(Coffey, 1966: Pcorbaugh, $31., 1968: Merritt and Ardersm, 1977) and

sheep din; (Coffey, 1966). Coffey (1966) also fourd that it was

attractedtohorse, swine, anddogdminsaltheasternWashingtm.

mvis ard Turner (1978) found that it was attracted to cow, deer, coyote,

arrircdentdmghltweretmabletorearthisspeciesfrananyofthese

media. Me.rrittarflArdersa1(1977) rearedplamim francowdungat

all of their study sites at the Sierra Foothills Range Field Station in

Chlifornia except their irrigated pasture site. [Evie and Turner (1978)

collected this species at all 9 of their study sites in Wallowa—Vhitman

National ForestinmrtheasternOregcnandtheylistthisspeciesascne

of the two most camuily collected sarcqhagick at these sites. ‘Ihis

specie was collected using Malaise traps, baited Malaise traps, baited

Bishopp traps (mvis and Tuner, 1978). Peterson, M (1981) found

thatthisspecieswasattractedtoSWASSpellets, abaittmcicantsystem

for screwwcrm cartrol.

'Ihe only parasitoid record for this species isWt;

(Colecptera: Staphylinidae), provided by Wharton (1979).

m: Determinedspecinersincollectionsmybefamimderthe

mmwm. Faralscanbeseparatedintom

Wmthebasisoftheshapeofthegenitalstenia,mtm

diaracterscmldbefamiintlenalegenitaliatosupporttlnseseenin

thefenales.
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W(W)

(Figures 29a - d)

WDodge, 1968: 423, 426-428, figures 4-5. 'lype-

locality: lbxico, S.L.P., 12 mi. W Nuevo Morelcs, Tanps., 1225 ft.

(male).

mm: length 6 - 9 m. Panto-orbital plate golden pruihose.

CostawithventralsetulaeexterdingpastSctoRl. leithdorsal setae

extending past bend of Sc.

ms: Mesctibia usually with antercventral seta. Fifth sternite

withdeepmediancleftwhidlismtcotmectedapically, andmedialpads

with lag setae (figure 29a). Oerci with convergent apices when viewed

posteriorly (figure 29b) ard strongly sinlous is lateral aspect.

Aedeagus curved with hillae mostly marbrarnls (figure 29c) .

FEMAIE: Sternite: 6, 7, ard8nearlyequa1inwidth. Sternite7

slightly larger than surmnding sternites. Sternite 8 without apin

”lip" (figure 29d) .

DIAGNOSIS: Very closely related to M1, both species having

uievmtzalsetidaecfuiemstaectsdingpastSctonlamdorsalsetae

oleexteniihgpasttheberdofSc. 'lbesetwospeciesappeartobe

allqaatric,butnaybeseparatedinborderregimsmtlebasismthe

stnlcmreofthemaleaedeagusarrifetalestenliteB.
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Figure 29: Genitalia ofW. (a) Male fifth sternite: (b)

Male cerci; (c) Aedeagus: (d) Fanale sternites 6, 7 and 8.
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TYPES: Male holotype, Mexico: S.L.P., 12 mi W Nuevo Morelos,

'I‘anps., Sept 4, 1962, 1225 ft, Malaise trap (USMI). Fanale allotype,

Panama: Barro Colorado Island, 27.VI.1956, Rettenneyers (RU). Paratypes:

cne fanale, same data as allotype: two rules, Turrialba, Costa Rica, Aug.

6, 1952, W.W. Neel, trap: one fetale, (brrizal, Guerra, Mean, Aug. 10,

1950, W.G. Dams: ale fanale, Moca, Gualatcn, Guatenala, J. Bequaert; one

male, Actenango, climaltenango, Guat., 15.VI.1950, PBS.

MM‘ERIALW: 4 males and 21 females (BBC, GAS, mm, 1K2, 050,

Win), includihgafenale, labeledasapaxatypehynodgemtmtlisted

in Dodge's publication, fran Bartica, Br. Guiana, June 6, 1901, 11.3.

Parish collector (CBU). (IBM RIG: San Pedro, Mata de la Oca, 6 XII 1987,

Wm.L. Dames, Jr. (male-Win; used for figures l3a-c). EnJAD. Rio

Palenque, 0°35's, 70° 22m, 22-26 Feb. 1976, 150 m., G.E. Shewell

(female-ERG; used for figure 13d) .

DIS'IRIEJTIQJ: Mexico (Guerro, San luis Portosi, Scnora, Veracruz),

antenala, Horduras, Costa Rica, Panaina, Cblunbia, Ecuador, British

Oriana, Trinidad. Distributim frun mterial mined and Dodge (1968) .

BIOLOGY: Unknown.

W(van der Whip)



1M0

(Figures 30a - d)

W191; van der Wulp, 1896: 278. Type-locality: lbxico,

usdco city. Aldrich, 1930: 33 (mm). mipling, 1936: 425,

432, figures 3, 30, 49, 62, 79 (descripticn of larva, biology).

Hallook, 1940a: figures 32-34 (nale genitalia). Hallock, 1940b:

205, 222, figures 119-121 (key, redescription). Mohr, 1943: 285

(biology). Sanjean, 1957: 16, 17, 39, 4o, 41, 55-56, table 1-7, 9—

15, figures 114a-122 (description of larva, biology).

Wauthors, nec. Parker. Metz, 1916: 218, 235, figures

98-99 (description of W). Aldrich, 1930: 33 (synonymy).

WHall, 1928: 333, 335, figure 1 (preoc. by Robineau-

Desvoidy, 1863) . Type-locality: Puebla, Mexico.

WHall, 1928: 334, 335—336, figure 2. Type-locality:

Sierra Madre, Chihi, Mexico.

WHall, 1929a: 71. Type-locality: Rléala, mico (new

nane for M) .

W(Hall). ropes, 1946a: 137 (locality records). Lopes,

1948: 567 (locality records). Rdoack, 1954: 74 (synonymy).

Peterson, M, 1981: 512, 515 (biology).

W(Hall)- Roback. 1954: 74 (symnymy).

Wig]; (van der Wulp). Roback, 1954: 74, figures 251-253

(synonymy, male genitalia). Dodge an! Seago, 1954: 53 (locality

data). Reed, 1958: 241 (biology). Bayes, 1963: 1201 (chm).

Dome, 1965: 955 (locality records). Poorbaugh and linsdale, 1971:
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55 (biology). Payne and King, 1972: 160 (biology). Vbar‘tm and

Mom, 1979: 81, 88 (descriptim of plparium).

AIIJIII': Length: 6-9nm. Genagraypruinose. Presutural

acrostichal setae differmtiated, me pair mre than others. 'lhree

postsuulral dorsocentral setae.

MAIE: Sternite 5 with concave anterior margin, just a bit wider

than long (figure 30a). Apices of cerci parallel to slightly convergent,

with sinuous inner margins (figure 30b) . Hillae bulbous dorsally and

remaining quite wide ventrally (figure 30c) .

FEMALE: Stemite6ratherrectangularinshape. Sternite7with

lateral margins convergent almost fran base (figure 30d).

IARVA: The first instar is described by Knipling (1936) . Sanjean

(1957) provides detailed descriptions of all three larval instars.

PUPARIUM: Adescriptionoftheruparimnisprovidedbyvnlartonard

Moon (1979) .

DIAQDSIS: 'menorual,thinfrontalvittaofthisspeciesservesto

separatemalesfrunmgardplanifm. Malesareverysimilarin

actenalappeararnetomardsmemmtareeasflysqaarated

mthebasisofthemalegenitalia. Famlescanbeseparatedfrunthe

sexism. mm. mm. “mmflehasisofflle

genitalsternites.
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Figure 30: Genitalia ofw. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus: (d) Peale sternites 6, 7 and 8.
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TYPES: Dale holotype, fanale allotype, Mexico, Mexico City (RINK).

MA‘IERIAL EXAMINED: 696 halos and 708 fanales (32C, CBS, (BU, FIN-i,

GAD, HE, 160, SUNY, WID). Amamlcn, MEX” S-V-SO, Cbll. W.G. Dams

(rm-male: med for figures 30a-c). Ames, Iowa, 22.VI.1952, W.L. Domes

(WID-fanale; used for figure 30d) .

DIS'IRIHJ'I‘ICN: Canada (Alberta, British Colunbia, Chtario, Quebec),

United States (Arizona, califomia, Colorado, Illinois, Iowa,

Massadmsetts, Michigan, Minnesota, Martana, Nebraska, New Mexico, New

York, North Dakota, Oregon, Salth Dakota, Utah, Wiscmsin), Mexico

(Chiapas, Chihuahua, Dirango, Mexico, Mexico D.F., Morelos, Puebla,

Tlaxcala).

BIOLOGY: Despite the many literaulre references to this species,

very little is known of the prefered larval media. Khipling (1936)

rearedthisspeciesmbothdecmposihghanhngerneatardcavmamrein

the laboratory. Sanjean (1957) reared this species an deccnposing pork

liver in the laboratory. Mohr (1943) reared this species frun cow dung

but iniicatesthatthis isprobablynotthepreferedbreedingmedimn.

Mir (1943) mtesthatthiswasthemlysarcqhagidrearedfrmcattle

droppings located in dense shade. Poorbaugh and Iinsdale (1971) list

sarcralrearingrecordsofthisspeciesfrandogdmrg. Ihaveexamined

over 400 specimens of this species fran Iansing, Michigan which were
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collected by M. myriolch in 1955. Although no rearing data appears in

cmjunctim with these specimens it is believed that these rqnesent

specimensrearedfrandogdimgthatmymldswas investigatirgaspart

ofastuiymflyproductimsalrcesinlansirg, Michigan. hoover, many

rearingsofdogdmgfrcmlamihgoverthesimnersof l985-1988bythe

author have yeilded no specimens of this species. I cannonly collected

adultsoleaintheIansingareadurirgthistime.

Many collections of this species by myself and W.L. Downes, Jr.

indicate a close association of the neles of this species with carrion.

Malesmnbeeasilycollectedduringthesmunerbyseardiingabit

dowxwirdfranasmalltomedimn-sizedmalmalorbirdmss (e.g. a

road-kill). 'nlemales arpearvery alert and it is believed that this

represents the station site for this species. It has been collected in

associationwithdogcarcasseebyneed (1958) andbabypigcarcasseeby

Payne and King (1972) . Sanjean collected timbers of this species at the

following baits: horse dung, human feces, sheep liver, freshly killed

American cookroad'ies, cow udder, dog viscera, dog mscle, deer heart,

woodchuck, chicken, and rabbit carcasses. It was also cmlnmly collected

sunning m a stale wall. Petersm, My (1981) report this species

beingattractedtoSWASSpellets, abaittoxicarrtsystemforscrewmrm

cartrol.

Metz (1916) myhavedescribedthedirmnsanesofthisspeciesard

Hayes (1963) lists Metz'smm specimens urder this name.
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REMARKS: 'lheidentityofthespecieusedbyMetz (1916)1mderthe

meyapplytothisspeciesorm. Specimens

determiredbyParkerhavebeenfandtorepresentbothoftlesespecie.

Aldrich (1930) mistakenlysymnymizedthis specie withW.

Dbstdetermiredspecimensofflrisspeciewillbefmdmderthe

nanenfiigla, altlnighspecinenscancmnonlybefanrlmdertlename

m.m.arflnesiellats

Miriam (Walker)

(Figure 31a - d)

WWalker, 1849: 821-822. Type-locality: ?N. Anerica.

Aldrich, 1930: 13, 15 (synonymy). Blickle, 1961: 802 (parasitoid

records).

WWalker, 1849: 822-823. Type-locality: Nova Scotia.

Aldridl, 1930: 13, 15 (synonymy).

WWalker, 1849: 823. 'Iype-locality: Canada, Chtario.

Aldrich, 1930: 13, 15 (symnymy).

MWalker, 1849: 823-824. Type-locality: Nova Scotia.

Aldrich, 1930: 13, 15 (synalymy).

WWalker, 1849: 825. 'Iype-locality: ?N. Auerica.

Aldrich, 1930: 13, 15 (symnymy).

MParker, 1914: 55-57, pls. 1-5. 'l‘ype-loelity:

Massadmsetts (?). Richardson, 1916: 411 (biology). $122, 1916:

218 (dlrumsane). Aldrich, 1930: 13, 15 (synmymy).
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W(Parker). Aldrich, 1916: 253-255, figure 120

(redecriptim, biology). Wilson, 1932: 84, 89 (biology). Winn and

Beaulieu, 1932: 81 (locality records).

WM (Parker). 'Ibmsari, 1917: 191, 194, 195 (genotype

designatim) .

Wisauthors, nec. ‘Ihcnpson. Hall, 1928: 334, 339,

figure 9 (redecriptim, key). Hall, 1929b: 87 (locality record).

mmauthors, nec. Rtbineau-Devoidy. Khipling, 1936:

418, 420, 421, 425, 426, 429, 434-435, figure 6, 34, 51, 65, 81

(decriptim of larva, biology). Hallock, 1940a: figures 29-31

(male genitalia). Hallock, 1940b: 207, 210, 215, 221-222, figures

116-118 (key, locality record, male genitalia). Merrill and Hutson,

1953: 678 (biology).

M(Walker). Roback, 1954: 74, figures 240-241 (synonymy,

male genitalia). German, 1954: 44 (biology). Dodge and Seago,

1954: 52-53, 56 (biology). Dowres, 1955: 524, figures 13, 22

(morphology). Dodge, 1956a: 188, 189 (synalymy). Downe, 1965: 954

(locality records). Coffey, 1966: 213, 214, 217 (biology). Sanders

ard m, 1966: 957 (biology). Homer ard Virgo, 1967: 731, 732

(parasitoid rounds) . 'nirner, My 1968: 1013, 1014 (parasitoid

data). Poorbaugh, gLaL, 1968: 22, 35, figures 1-2 (biology).

'Ihanas ard Wingo, 1968: 148, 151-152 (parasitoid records). Blane,

1970: 1023 (biology). Runuel ard Knap, 1970 (biology). Haye and

'lurrer, 1971: 444-447 (parasitoid records). 'lhcmas ard )brgan,



1147

1972: 169 (biology). Merritt ard Amiersm, 1977: 43, 57 (biology).

Davis and Turner, 1978: 122, table 4-7 (biology). martm and Moon,

1979: 81, 88, figure 2 (decriptim of piparium). Pharton, 1979:

182-184 (parasitoid and predator records). Peterson, My 1981:

512 (biology) . Figg, erg“ 1982: 476 (biology). Figg, m,

1983a: 961-965 (parasitoid records). Figg, e131“ 1983b: 994-995

(parasitoid records).

mm: length: 7-12nm. Genagraypruinose. Presutural

acrcstichal setae well differentiated. Four postsutural dorsocentral

setae, tte setae becanim longer ard thicker posteriorly. Usually with 2

pairs of well developed lateral scutellar setae adjacent to the long

preapical pair. 'nergite 5 of abdalen grey pruinose in ground color.

MALE: PosteriorarnsofsterniteSmtexterdingMpastmedial

lane and sternite not cmspicuously larger than wide (figure 31a).

Apice of cerci large with inner nargins siruous in appearance (figure

31b) . Corpus not conspicuously widening at juncture with hillae (figure

’ 31c). Anteruneal plate present between the hillae.

FEMALE: Sternite7almstbareofpruimsityanddeeporangish-red

ingroundcolor: verywide, rectangularinarpearameandqntedistinct,

even in pinned specinens (figure 31d).

PUPARIUM: Adecriptionoftleptparimnisgivenbyimartmard

Moon (1979).
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Figure 31: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci: (c) Aedeagus: (d) Female sternite 6, 7 and 8.
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DIAQDSIS: ‘ltelargesize,4postsnmlraldorsocentralsetae,ard

graypollimsegenaandtergiteSseparatethisspeciefrmallbut

m. ItcanbeseparatedfrcngmiaineasternNorthAnerioabythe

preereeonpairsofvelldevelqledlateralscrtellarsetaeadjacentto

thepreapical sartellar setae. InweternNorth Americathediagnostic

stnpeoftremleardfatalegenitaliawillseparateitfrcmnmbersof

the amid carplex.

TYPES: Male lelotype, ?N. America (EN). Found tabs in good

condition when examined in 1986.

MERIALm: 864 nale and 972 fatale (am, me, (as, csu,

mm, FMNH, GAD, MCZ, LSU, (BU, SUNY, WLD). KL: Nelson Co., an-loly

Cross, 19 May 1985, G.A. oahlem, EX: Malaise trap (GAD-male; used for

figures 31a-C). KL: Holy Cross, Brion Cb., 8 June 1985, G.A. mhlan

(GAD-fanale: used for figure 31d) .

DIS'IRIHJTIGNI: Canada (Alberta, British Colunbia, Manitoba, Ontario,

Qiebec), United State (Arizona, Arkansas, California, Colorado,

Ccnrecticrt, Georgia, Idaho, Illinois, Indiana, Iowa, Kansas, Kenuloky,

Marylani, mssadmsetts, Michigan, Minnesota, Missouri, Morrtana,

Nebraska, Nevada, New Jersey, New headco, New York, North Carolina, Ohio,

Oregon, Penrsylvania, South Dakota, 'nexas, Utah, Vermmt, Virginia,

Washington, West Virginia, Wiscmsin, Wyaning).
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BIOLOGY: Parker (1914) nenticns that this species is often fan-d

feeding or larvipositin; (:1 human excranent. Aldrich (1916) nentions a

single specimen reared fran cow dung. Wilson (1932) reports omnmly

rearing this species fran sheep dung. mipling (1936) reared this

speciesmhanhirgermeat, oowmarure, andhoreedung inthe laboratory.

Sardereardnohsm(1966)reportoam11yrearingthisspeciesfmoow

manure throughmt the sunmer in Indiana. Coffey (1966) reared ml;

franoowandhorsedung. Healsoreportsthat itwasoollectedmmnnan,

sheep, swimanddogdmiginsaltheasternmshingtm. Poorbaugh, mi;

(1968) reports rearing this species frun oow manure in California.

‘Ihanas and Morgan (1972) used this species as an indicator organism in

oowmamrewhen studyingparasitoids ofthehorn fly, asthe

developnentaltinetothewpalstagewasfamdtooorrspaflwiflaflaat

of the horn fly. Merritt and Anderson (1977) reared this species frun

oow namre at all four of their study sites in mlifomia. W is

mtedforoolmizingoownannedroppeddm'ingthenightamwas

omsidered to have a definite mctlm'al activity period. Fig, fl;

(1982) reared this species fran oow fews in central Missouri. Blume

(1970) collected gm; in associatim with bovine droppings in 'Dexas.

finds and Turner collected a few specimens of this species in association

with cow dung in northeastern Oregon.

Ridxardsm (1916) collected the specimen in traps baited with

anmximcarbmatehxtoollectedtmspecinensinhisomtrol traps.
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Knipling (1936) cammly collected this species in flytraps baited with

liver. Dodge and Seago (1954) collected nany specimens in traps baited

withdaickenentrailsorl'nmanfeess. amnelandxhap (1970) may

collectedm intrapsbaitedwith liver, banana, ormaltmiqure in

W. Peterson, $.31.- (1981) report that this species was attracted

toSMSSpellets, abaittoxicantsystanforscrewworms.

Merrill and Hutsm (1953) report trapping and netting this species

in Michigan onion fields. (raglan (1954) reports that this species was

cbservedtopreferamitareasinlmtanacveradjacent lowerareas.

DodgeandSeago (1954) alsonctedthisqaeciesfrequentingmitsof

mmtains in Georgia. Collecticrs by myself and W.L. Dowms, Jr. confirm

this association of the species with the highest point in a given area.

At such sites many more males are collected than females, indicating that

this my be a station site location for this species.

'meaveragernmberoflarvaecollectedfranSgravid fanalesby

Knipling (1936) was 29.6. Khipling notes that the developnerrtal period,

franfirstinstartoadult, ofthisspecieswtenmaredmhMrgerneat

1513 days. misspeciesismtedascverwinterirg (diapausing) inthe

puparia by Knipling (1936) .

Blickle (1961) reports rearing the parasitoidsW

(Say) (Kym-meta: Brawfidae).MW(Say)

(Hymencptera: Figitidae), and m; sp. (Hymenoptera: Cynipidae) frun

this species in New rhnpshire. In Missouri, Kaiser and Wingo (1967)

famithatMawasthepreferedhcstofALpallig, ascmparedto
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ctherDiptera speciesbreedirg incavnamre. 'mrner, M; (1968)

maredthepansitoidsmm. Warden”

mam sppo W: Brace-Mae). We: (Say)

(Hynenoptera: whipidae),WLaterille (Hymemptera:

Pteranalidae), and 51m sun. (Coleqrtera: Stanzylinidae). This

suadywasmdertakeninpasuiresinVirginiaarddiartsaregivenof

percent parasitization over time for 1965 and 1966. 'Ihanas and Wingo

(1968) foundAm to be the most cannon parasitoid of Mg,

with51W (Grammt) (00180911813: mlinidae) and

Was lesser, although significant, parasitoids. In Virginia,

Hayes and Tuner (1971) colonized the parasitoidsW, E_,_

Mmflhtwasmblemacoessflnlymlmizexmmm

this species, although parasitism was noted. vmarton (1979) reported A;

omens-a. Kimmie. ammuasp- asparasitoids ofeuemle

inmlifomiaanialsomtesthatthelarvaearesubjecttopredatimby

Wsp. (Coleoptera: Staphylinidae) adults. In central Missouri,

Fig, fl; (1983a) collected the parasitoidsW,W

89- W: Diapriidae).WM (Aslmead) and

Wsp. (Hymerwtera:Ptermalidae)frunthep1pariaofggmla

found in bovine dng. Fig, M (1983b) report that the highest

ixcidencecfparasitismofbcviredm‘gbreedhgnipterabyam

ccmrsinufisspeciesbutthattheanergernesuccessoftheparasitoid

fran the puparium was low. *

mtz (1916)nentimsthisspeciesasanexperimentalorganisminhis
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stuiy,butdoesmtwntimitbynmminhisdiswssimofthe

drranosanes of several species of Sarcqhagidae.

RENAME: Frun1916t01928thisspeciesanithespeciesgmgiawere

h'nwnmrierthenanems. Hall (1928) syrranymizedmjsmmder

firenanemlljmig. Aldrich (1930) WWwith

W. Itwasmtmrtilnoge(1956a)pablishedmd\aracters

thatseparetedgfimlafrungmiatlatthisspeciesmsreported

separately. Therefore, references before 1956 concerning one of the

earlier names are considered aspctentially referingtothis species,

mlessotherwiseirflicatedbytheauthor'sfiguresorcmmmts. 'Ihe

amrentsymnymyisbasedmthemyexamixatimoftheholctypesofall

Wspecies. 'meonlydifferenceinsynonymyfranthatgivenby

Dodge(1956a)isfl1eplacanentofmmmlkerasasyrmym

ofthisspecies.

Determined specimens of this species can be found in collections

mixedwithspecimsofanxiamflerflnnanejmmaswellasmder

'saemia.

W(W)

(Figures 32a - d)

WTownsend, 1917: 195, 196. Type-locality: Ihariaca,

canycn of the Rio Huallaga, Pam. 'lbwnseni, 1935: 11

(redescriptim) . Lopes, 1962: 165-169, figures 1-11 (key,
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redescripticn). lopes and Tibana, 1982a: 136 (loality records).

W(Townsend) . Hall, 1928: 334, 344-345, figure 16

(W01. key)-

W('Ibmsend). Roback, 1954: 74 (synonymy).

WW. Lopes, 1962: 165-169, figures 1-

11 (key, redescription). Lopes, 1969: 22 (locality records).

WWropes, 1962: 169-170, figures 12-18.

Type-locality: Pasto, Departamerrto Narino, Colunbia. limes, 1969:

22 (locality records).

AflJL'I': Iagth: 6 - 10 um. Gena and parafacials golden pruinose.

Palpusorange. Dorsal setaeoanextendingtoberdofSc. Ventral

settflaeofcostaextendirgpastSctoRl. Oftenwithbrightorange legs.

MAIE: Sternite Sardiwiderthanlorg, pcsteriorarmsexterdirg

alnnst laterally (figure 32a). Apices of cerci with nearly straight

inner margins (figure 32b). Hillae bulbous distally (figure 32c) .

FEMAIE: Sternite 61n1d1widerthanlcrg. Sternite7with lateral

margins convergent in apical half. Sternite 8 with thickened anterior

margin, appearing trilcbed (figure 32d) .

01mm: 'Ihe wing setaticn and red palpi easily separate this

species fran all others.

TYPE: Fenale holotype. I-Iuariaca, canyon of the Rio Huallaga,
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Figure 32: Genitalia ofW. (a) Male fifth sternite; (b)

Male cerci; (c) Aedeagus; (d) Fatele sternites 6, 7 and 8.
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Pam, 10,750 feet, Decanter 20, 1913, C.H.T. 'lbmseni (IBM).

mm: 34 males and 69 females (mac, m, 150, mm.

mm, Napo, 43 km. w. Baeza, 350m, 4-7.III.76, G.E. Shalell (HIC-

male; used for figures 32a-c). Napo, mm, 0°2o's, 78° 3'w, 6.III.76,

2500 m, G. & M. Wood (HiC—famle; used for figure 32d).

DIS'IRIHJI‘ICN: Chile, Colunbia, Emador, Peru, Venezuela.

Distribution fran material examined and lope (1962) .

BIOIDGY: Urflmown.

REMARKS: Numerals dissectims of classic, red-legedm

specimens and the dark-leged form, decribed as the subspecie

1m, yeilded no casistent mrphological characters to searate

these two morphs except for color variation. Both color morphs were

examined fran specimee collected in Colmrbia. As such, I do not believe

thatthedark-legged formdeervesubspecie statusanditishere

syncnymized. Lopes’ (1962) subspecieWwas found to be

distictardwasraisedtospecie status.

W11 n-SP-

(Figure 33a - c)
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Wn.sp. Type-locality: lovelard Pass, Colorado.

AIIJHI‘MAIE: Length: 10 m. Gea, genal groove, parafacials, and

frame-orbital plate bright silver pruinose. Outer vertical setae well

differentiated. Presutural and postsmzural acrostichal setae not

differentiated. 'lhree postsutural dorsocentral setae. Tegula black.

Genital epsuledarkgrey, withmanylaigsetaeandwithoutstout

bristle-like setae along posterior margins. Sternite 5 with side

approximatelyequaltodistancebebaeenlateralarns, resemblingan

equilateral triangle in outline (figure 33a). Cerci nearly as wide as

long with short stout apice which are blunt at the tips (figure 33b) .

Corpus thin apically and bent anteriorly (figure 33b) .

DIAGNOSIS: 'Ihe dark tegula and genital capsule easily separate this

specie frun all others.

TYPES: Male holotype. Laveland Pass, 0010., August 12, 1958, F.C.

Hamston collector. Deposited at ISNM.

DIS'IRIHJI'ICN: United State (Colorado).

BIOLOGY: Unkmwn.

W6: mismrkablespecieisnanedinl‘umorofalymll
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Figure 33: Genitalia ofWin. (a) Hale fifth sternite: (b) Male

cerci: (c) Aedeagus '
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of the Biosystaratic Reeardl Caltre.

mm(Walker)

(Figures 34a - d)

WWalker, 1849: 817-818. 'Iype-locality: ?N. America

(fanale).

WWalker, 1852: 328. ‘IYpe-locality: United State

(male ard female). Aldrich, 1930: 18-19, figure 5 (redecription) .

Dodge, 1956a: 186, 188 (key, feels genitalia). Rohderdorf and

Gregor, 1973: 8 (key).

WWalker, 1852: 328 (preoc. Macquart, 1843). Type-

locality: United State (fanale).

WParker, 1914: 63-65, figures 26, 45. 'IYpe-locality: ?

(male). Rcback, 1954: 15, 27, 42, 73, figure 225—226 (mle

genitalia). Downes, 1965: 954 (locality records). Payne and King,

1972: 160 (biology). Rommel and Imam, 1970: 167, 168 (biology).

Raye and Turner (1971): 444—447 (parasitoid records). Wharton ard

mm), 1979: 81, 87. Fig, ML, 1982: 476. Fig, in“ 1983a:

962-965 (parasitoid records). Fig, fl, 1983b: 994-995

(parasitoid records).

W(Parker). Aldrich, 1916: 248, 299, figure 144

(key, description of male). Hall, 1928: 334, 343, figure 15 (key,

male genitalia). Hall, 1929: 87 (locality record). Hall, 1931: 181

(key). Knipling, 1936: 425 (biology). Hallock, 1940a: figures 26-28
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(male genitalia). Ballock, 1940b: 208, 210, 221, figures 113-115

(key, locality records, male genitalia). Sanjean, 1957: 15, 16, 17,

18, 19, 20, 33, 34, 35, 37, 39, 40, 41, 54-55, figures 106-114 (key,

biology, decriptim of larva). lbed, 1958: 241 (biology).

Blickle, 1961: 802 (parasitoid W). Sanders and m, 1966:

957 (biology).

WM(Parker). 141e, 1946a: figure 27-31, 34 (male

genitalia). Dodge and Seago, 1954: 53 (biology). Dodge, 1956a:

186-187, 188, figure 17 (key, female genitalia). Lopes, 1975b: 163

(decriptim).

W(Knipling, nec. l‘hll). Knipling, 1936: 425, 433-434,

figure 5, 32, 50, 64, 80 (biology, decripticn of larva).

W1(Hallock, nec. Hall). Hallock, 1940b: 208, 210, 221,

figure 112 (key, locality records, mle genitalia).

W1 (RdDack, nec. Hall). RdJack, 1954: 15, 27, 42, 73,

figures 220-224 (male genitalia). Dome, 1965: 954 (locality

records).

W(Dodge, nec. Hall). Dodge, 1956a: 186, 188, figure

20 (key, fanale genitalia).

W(Walker). Irpe, 1977: 44-46, figures 7-20

(redecriptim. W)-

W(Walker). Petersm, My 1981: 512.

mm: lagth:5-10nm. mite-orbitalplategreypruinosewith
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yellowish tinge. 'Ihe geographical race, originally described as m,

with reddish orange legs.

HAIR: Usually with well developed cuter vertical seta. Fifth

sternite generally U-shaped, with vartrally produced, semlcse medial

projectims near apex of posterior lcbe (figure 34a). Cerci with short

parallel apice (figure 34b). Aedeagus with well developed veica and

hillae with pointed tips in lateral viav (figure 34c) .

W: Sternite 6, 7, and 8 progressively snaller in size.

Sternite 7 bilcbed, with rounded anterior margins. Sternite 8 reduced,

siblated in meal indentation of sternite 7 (figure 34d).

IARVAE: me first instar is described by Khipling (1936) under the

name 1aa_kei. Sanjean (1957) provides decriptions of all instars.

DIAGmSIS: Genitalia very similar toM, but male with

pointed tips of the hillae and female usually with rounded anterior

margins of lobe of sternite 7. lbs two specie appear to be allopatric

or slightly parapatric along a southern line extending frun San Diego,

CaliforniatoI-lcustm, Tens. 'nlestnlculreofthenaleardfalale

genitalia easily separatethisqaecie franall othernarbersofthe

W.

TYPES: Fanale holotype, ?N. America (RINK). Redecribed by lope

(1977).
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Figure 34: Genitalia ofW. (a) Male fifth sternite: (b)

Male cerci: (c) Aedeagus: (d) Fenale sternite 6, 7 and 8.
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mu.m: 920 males and 1008 fmle (82C, (as, am, GAD,

1:2, 160, NYSM, 0w, wm). momead, Clay co., Minn., VII-ll-79, J.R.

Powers, Collr., collected at nelaise trap (male-ms: used for figures

34a-c). Dborhead, Clay Oo., Him" VI-20-197l, J.R. Raters, (131113,

collected in malaise trap (female-(ms: used for figure 34d) .

DISIRIHJI‘IQ‘: Canada (Alberta, kitish (blunbia, whim, New

Brurswick, Nova Scotia, Ontario, Qlebec, Saskatdledan). Cmtinental

United State except Alaska, not extending to Mexico. Distribution fran

material examined.

BIOIOGY: Averycamnncqlrorhagousspecie. Itisbelieved that

theusualfoodsalrceforthelarvaeofthisspecieiscarnivoredmg,

epeciallydogdung. Irearedlargenmbersofthisspeciefrundog

durgcollected at several site innidligan, mic, Kentucky, and franone

site in Alabama. Nearly every pile of dog dung collected during the

amerateadloftheesitewasinfestedwithlarvaeofgglggglg.

Evenverydrydogfeeswasfcmdtocmtainlarvae. MWQ.

rearedfrundogmentbySdloof,§;_gL(1954)ispres.nmdtobe,in

1argepart,thisspecie. Ialsorearedthisspeciefranwolfdlmg,

collected atPctterParkZooinIansing, Michigan. Itwasrutreared,

mwever,francogardtmgorblad<beardmgcollectedatthesame

localityarddate. 'nlebearmmthatwascollectedwasveryrmmy(a3

cmparedtobearscat thatwas seen, butmtcollected, inuichigan's
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Upper Peninsula) and this may offer an explanatim of whyMwas

mtrearedfrunit. 'nlecwgardm'gseanedperfectlyacoeptable, yet

yieldednosarcoghagids. Outcfhndredscfrearedspecinalsfrandog

dung, ally a couple of irriividnals of other Sarcorhagidae species have

beenseen. 'misspecieshasalsobeenrearedmcownanlre (Sandersand

Dobson, 1966; mlartm and Lbon, 1979; Fig, My 1983a). Knipling

(1936) reared this species on decalposing hanburger neat and Sanjean

(1957) reared it on beef or pork liver.

me life cycle, frun freshly deposited, first instar to adult, was

recorded by Knipling (1936) to take a period of 16 days. Sanjean (1957)

found that the length of the life cycle was partially taperamre

dependantandrarqedfruan-IB days forlarvaerearedat27°Ctol3-18

days for larvae reared at 23° c. Sanjean (1957, Table 1-3) also provides

informticmmthelergthoftinespmtineadlinmaulrestageatzf,

25°, and 27° c. 'me life cycle averages between 15-17 days on dog dung,

with plpar'iaticn ccmring 6-8 days after deposition. The larvae migrate

awayfranthepileofdlmgandintofilesoil beforepupariaticntakes

place. 'nleunderside ofdogdln'ghasadlaracteristicappearameafter

thelarvae leave, lookirgnxhlflcesmeonehadelqalodeda firecracker

under it (persmal cheervatims). mast adults anergedurirrgthenight or

early naming hours.

'lhemaximmnmberof firstinstarsthathavebeendissectedfrun

the abdmen of a single fanale is 40 (mipling, 1936), with wet gravid

fanaleshavingnxzh feder. Idissectedmny fanalescverthe
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distrihltiaalrangeofthisspeciesardhasmltinelyfaniaverw

larvae in some ferales where nultiple specimens were collected, except in

thestateofChlifornia. ‘Ihenaxinmnmberof firstinstarsdissected

frun California specinens was twelve. Extinatims of fecmdity based on

nmbersof larvaecontainedinpin'ledspecinensofthisspeciesnaybe

difficult, due to the expllsim of larvae frun gravid fanales as they die

inakillingvial. 'Ihisspeciesdoesnot, Maven dothisascaunonly

or calpletely as females of Wig; (personal cbservatims) .

Trapping records for adults include Imipling (1936) who collected a.

min flytraps baited with liver in the vicinity of Amos, Iowa.

Dodge and Seago (1954) collectedW specimens at several sites in

Georgia inflytrapsbaitedwithdlickenerrtrailsormmanfms. 'lhey

collectedalnnsteighttinesasnanyfenalesasmalesinthesetraps.

Sanjean (1957) collected this species at. the following baits: horse

chm, human feces, sheep liver, hog liver, shoat intestines, deer heart,

wooddmckcarcass, dlickencarcass, andrabbitcarmss. Mostspecimens

were collected at htman feces. He also notes collectingW

ispecimensonastonewall, ontreetnmks, ardseveralotherresting

sites. Reed (1958) collected this species fran dog carcasses. lenel

am Knapp (1970) collected this species in Kentucky fran traps baited

with liver. Payne and King (1972) list this species as a smvenger m

babypigcamassesplacedmcpengrumd, intrees, andinwater.

Feralesofthisspeciescanbeeasilycollectedastheycmetodogfeces

intheslmduringthefirst 10-20mirutesafterdepositim (persmal
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observations). Peterson, m1,(1981)reportcnespecinencollected

frunlsuldyareabaitedwithSWASSpellets,abaittmcicantfor

screamrns.

Malestatim-takimbehaviorismtwellmrierstcodforthis

species, altrnlghIhavespentmdltimetryirgtofirdsitesardobserve

thisbehavior. Haleshavebeenobservedeadlibitingthisbehaviorinthe

aftermmthetnnflcsofisolatedtreesinfieldsarflmlcwhanging

branches of isolated trees (personal daservations and observations by Dr.

WJ... Downes, Jr.). Such observations, however, are not cm and a low

nmberofmaleshavebeeninvolvedataldlsites. 'Iheydonotserveto

explainwhereardvmenmatingistakingplaceinthisverycamm

species. Ectensiveseard1inginardamrd(evenmtopof)mypersa1al

residencehasprovidednocluestothismystery,eventtnlghrearing

studiesbasedcndmgdepositedbymydoginiicatescontinlalfly

meantimfrunlatespringtolatefall. Bytheprocessof

elimination, it is hypothesized that mating takes place sanewhere in the

moflargertreesinthealburbanandm'banerwiraments.

MatirgbehaviorofLstigflgngwasobservedinalZWlZ")! 12"

collapsible field age during the manner of 1986 in the suburban

cammity of Okenns, Ingham Oo., Michigan. ‘Ihe following ample

providestheprocedmesusedandtypical cbservaticxsofthisspecies’

cmrtshipardcopllatim. Mydog, Pippin, is anale mixed-breed of

collie and German shepard origin. He sugalied all the feess used as

larvalmediaforthisstlriy. Pippinwasfedadietconsistirqcfmrina



167

Dogdxawarriocmsialaltablescraps. anallflagswereplacedbypiles

ofcbgfewsdepositedintheearlymflmardlateaftennmmG-7

June. m9Jmle,thefwrpilesoffeceswerecollectedandplacedm

aleirdlofslightlydanpsardinalargeplasticshoebox. 'meshoebox

mscovered,inordertopmtectthedevelopinglarvaefrunparasitoids

orpredatorsardrain,aniwasleftaxtsideinashadedarea. Paparia

weresiftedcutofthesardmummearriwereplacedmalflirdl

layerofsaniininiividual602.paperclps. 'mepaperwpswere

ccveredwithplasticwrap,heldinplacebyarubberband. Eachalpwas

outfitted with a plastic centrifuge vial, held in place with mdeling

clay,cmtainirgmgarwaterardcappedwithhalfofacottmball. A

total of seventy-three puparia were collected.

Energemebeganmzommewiththreespecinens,ardall73adults

hadalergedbyzzmme. Emergencewasmtdaservedhltusuallycccurred

atnightorintheearlymmingrnlrs. Emergencenlstccalrfairly

rapidly,asseveralfreshlyanergedspecinemmredaserveddlmirgwing

euparsimmulesidesofthewpsmwservatimslsmrutesearlier

indicated non-energetics. Significant mortality was observed over the

first 48 hairs after eclcsicn, with 18 mles ard 5 females dying during

thistime. Survivingnmberscmsistedof 20mlesand30 fanales. m

zsmthemaleswereplacedinalecollapsible fieldcngeardthe

fanaleswerecadainedintoamther. Water,dryaxgar,anddogfeess (as

aprcteinscurce)wereprcvided.

mZQJmlethemleswereplacedintothecagewith‘females. One
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mlewaskilledintheuansferprocess. 'metransfera'lcewasperformed

fran 12:00-12:15 P.M., E.D.'I'. The cage was placed in direct sunlight

outside. 'meteuperaunerenanedhewemw-wnthmgmmmetine

spe'ttdaservingtheflies. mringthefirst half-hair, amroximately?

Lawfulnatingattaptswerecbserved. Pairsof flies felltothe

bottanofthecagehltthefemalesweremtreceptivetothemales. 'Ihe

fenalesvmldrntstaymtheirfeetardpairsstnmledupside-dam

\mtilthenalewasplshedoff. Sateweedswereaddedtothebottanof

thecageatthistine,incaseamlgherfootlnldwasneededthanflle

metalbottanofthecage. llknropairssuccsssfullyj’goinedbetween1:00and

1:15 P.M. me pair stayedm until 4:35 P.M., the other pair

until4:50P.M. Afewcthermlsucesssfulattenptsweremtedduringthe

firstcwpleoftnlrs,hxtthefrequencyofattalptsdmmedoffcver

time. Between6:00-9:00 P.M.thecagewasobservedforshortperiodsat

half-Inmintervalsandmmatirgattalptsweredaserved. 'mecagewas

mtwservedagaintmtilllflonmardtwopairsweremtedjnmliat

thistime.

'melandingofthenalemthedorsmnofthefenaleisthefirst

bodycmtactinthisspeciescan'tshipm'dvirmallyallstrikesbythe

mleocanedasafanaleflew,ratherthanasshesatorcrawledmthe

insideofthecage. 'mepair‘mldinlnediatelyfalltothebottanofthe

cagewherethefamlemlldstnggletodislodgethemlefcrseveral

securisbyflimingoverarflkickingthemalewithherlegs (thisocalred

evaninsuccessful cqulatims). Inalcoessfulnatimattelpts,the
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fenale would ad rejectim behavior ard the following rating position was

noted: male :11 back of fenale: falale's wings anead slightly: mle’s

fore tarsi at fetale's wing base, occasimally mving up to lumeral area;

mle’s midlegs llarlgin; aver fenale’s costa of wing, with tarsi suspended

abitabovethegramhnale'shinilegsrestingmfllegrQMbehiIflthe

female. wring cqaulatim, the fenale would often clean her frmt legs

ard rubbed her hirri legs together cccasimally. 'Ihe fatale would crawl

arunldthecagemlringthefirsthmr, thensettleddownincmeplace for

therenainderofthecoprlatim. Anoddnalelnentcalsistirgofthepair

rocking frcn side to side was noticed sporadically throughout the

copllaticn. 'Ihis may be cmparable to the rocking notim noted for

WMeigm by Sanl’ean (1957: 18) -

Although a few apparently sucesssful copulatims were noticed in

nearly all rearing attarpts during the sunrner of 1986, met mating

atterptswererejectedbythefenales. Iwasnotabletocolonizethis

speciesarrimleofthefanaleswereeverfamtocmtaindeveloped

larvae.

Potential parasitoid records (records form or cmplexes of

Minis Species which imllfleW) include:WSay

(F199. eLal... 1932, 1983a) andW(Say) W:

Bracmidae) (Blickle, 1961; Hayes and Turner, 1971: F199. M4, 1982,

1983a, 1983b): Emile sp. (Blickle, 1961; Fig, 2:31... 1982) and

W(say) W: wuipidae) (mates and Tamar.

1971):m 89- (F199. as]... 1982) andWW
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(Say) (Hymerrptera: Figitidae) (Blickle, 1961; Hayes ard Turner, 1971);

msp. (I-Iymenoptera: Diapriidae) (Figg, M“ 1982, 1983a);

W(W) (F193: My 1983a),WSP-

(Figq. 93.31... 1982).W89- (F199. stall. 1983a).W

Girault and Sanders (Figg, egg“ 1932),WAslmead

(F199. Ma, 1982, 1983a), Luisa Latr. (Figg, My 1982, 1983a)

madam Curtis (Fig, in“ 1982, 1983a) (Hymenoptera:

Pterunalidae): ard film sp. (Coleqrtera: Staphylinidae) (Hayes and

Turner, 1971: Fig, m, 1982, 1983a).

REMARIG: mstdeterminedspecimensofthisspecieswillbefamd

underthename ELM. Aldrich (1930) incorrectly synonymizedthe

nanefiimlgmwithW.fl1isledtomfircmfusimam

specinensdetermiredasmalmstalmysrepresentthespecies

W- Dodge(19563)medflienmmflmmas

it was not possible to separate several species of closely related

fenales. Iopes(l977) reexaminedWalker'stypesardprcvidedthe

syrulymyadoptedhere. 'mefenalegmitalstemitesanithehillaeof

themales,aswellasctherpartsofthenalegenitalia,aremre

variablethanseeninctherspeciesofgmma. 'Ihis,cmbined

with an insufficient original descriptim of the species m1, has led

nenyauthorstousethenanelaakgiasadmpinggrumiforvarious

genitalmrplsofflrespeciesminaiditimtom

specime. meverywellbeacmplexofcloselyrelated
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synpatric species, but I have beenlmable to find cmsisterrt

mrprologicaldlaracterstoseparatethesespecies, iftheyexist. In

all cases, reared specimens fruncne lomlitywere ranarkably similar in

gmitalstrucbnevfimcmparedtospecinerecollectedfrmcfleneven

nearby, areas.

Mechmmnanethatneystmupincollectimsisagma.

This name was applied to a red-legged geographial race which replaces

themmaldark—leggedmrwinareasofthesmtheastemrangeofthis

species (Florida, adjacent states). Unforumately, the name was

fimrrectly applied toW(Wulp) by Aldrich (1916).

Althcngh Aldrich (1930) corrected this mistake and provided a

redescripticn of M, many determinatims in collections were based

onhisoriginalwork. Asam,anyspecinensthathavebeendetermined

asMstmldberedleckedtoseeiffllenanewasircorrectlyapplied

mmmm- Wmmwctegulaemfi

lacksdorsalsetaecnkl. Altl'nlghspecimenshavemtbeenseen,itis

believedulatthegfidiaoffiayesandfimerumnammertmarfl

‘ Mom (1979) are actuallyW.

Mega (van der Wulp)

(Figures. 35a - d)

Wvan der Wulp, 1896: 281. Type-locality: Mexico, Amla

in alertero. Aldrich, 1930: 34 (synonymy).

W (van der Wulp). Lopes, 1946a: 137-139, figures 41-43
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(redescriptim, locality records). Lopes, 1948: 567 (locality

records). Iqaes, 1969: 22 (locality records).

ADJIJI': Myth: 10 - 14 m. Gee, parafacials, ard frame-orbital

plate golden pruinose. Gena abruptly charyiry to grey pnlinose posterior

tolireexterriilyfrunposteriormrginofeye. Gaelgrooveless

densely golden pruinose. Presutural acmstidlals differentiated,

especially rear anterior margin.

MALE: SterniteSnudlloryerthanwideandwithcormveanterior

margin (figure 35a). Apices of cerci begin to diverge very high, with

inner margins sinlous (figure 35b) . Aedeagus with anteriorly prejectiry

mesal plate between hillae (figure 35c) .

FEMALE: Sternite 6 and 7 golden pollinose, very wide and rounded,

resemblily a broad oval when viewed together (figure 35d).

answers: 'lhe genitalia of this species will squarate it fran all

others.

TYPES: Hale lectotype. Mexico, Annla in Guerrero, 6000 feet, H.H.

Smith (mum . 'Iwo male paratypes frun sane locality.

MATERIAL EXAMINED: 14 males ard 28 females (HE, ms, GAD, m1).

'Iepic, Enrico, 7-5-56, R.& K. Dreisbach We: used for figures 35a-

c). 'Iepoztlan, Derelcs, Mexico, 8-20-56, R.& K. meisbach (DELI-fanale:
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' Figure 35:'Genita1ia of EVEia sueta. (a) Male fifth sternite; (b) Male

cerci; (c) Aedeagus; (d) Petals sternites 6, 7 and 8.
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used for figure 35d) .

DISIRIEH‘IQI: United States (Texas), Meafico (Chiapas, Chihuahua,

Diraryo, Mexico, Medco D.F., Morelos, San Luis Potosi, Tabasco).

Distributim frun material examined ard Iqae (1948) .

BIOLOGY: Unknown.

REMARKS: Aldrich (1930) mistakme synonymized this specie with

hem. lbstinformatimplblisledmmdertlenanegga, until

lope (1946a) separated these two specie, actually arplie to

1mm. 'lhe Argentire locality data provided by Blanchard (1939)

mflerflemmemmdoemtamlytoeifleroftlesespecie

ashrgentinaiswellsaxthoftteirraryeardtlenameiscaeideredan

error.

lope (1946a) notedthattleapice ofthe cerci ofgm are

divergentarrigivethisasadistimtivedlaracterfortleseparatimof

mmmemgn. Itshouldbenotedthattrecercido

mtappeartobedivergentinpimedspecime'eorincerefullydissected

specimere,butt1ecerciareratrerlcoselyjoiledardabitofpressme

mdissectedcercicausetteapicetodiverge. 'neshapeoftl'e

feele'sgenitalsterrearpeartobeverydistiletive,butitslnndbe

mtedthatnnchoftlelateralareaofstemite6and7arehiddenin

pimedspecimensm'dertleabdanimlterga.
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Detemiredspecinensofthisspeciemybefanrimixedwith

lhemimrimflerfllenmeseetaardm.

Winn Rdoack

(Figure 36a - d)

WRaback, 1952: 48, figures 6a-c. Type-locality: Mexico,

Micheacan, W minim. W, 1954: 74, figure 254-255

(syncnymy, male genitalia). lope, 1969: 22 (locality data).

m: Ieryth: 6-9nln. Genaandparafacialsgreypruinose, often

withacqperytixye. Onepairofpresutural acrostichalsetaemre

differentiated than others, erect. 'Ihree postaltural dorsocentral setae.

MAIB: Sternite 5 not mach wider posteriorly than lcry (figure 36a).

Apice of cerci with rearly parallel inner nergins and cmvergent outer

margins (figtme 36b). Hillaeverybroadardwithdistinctvartralnotdl

rear apex, giviry the aedeagus an ax-like appearance (figure 36c) .

FEMALE: Sternite7squaretoshortrectaryularinappearance, with

apiel margin slightly cmvex (figure 36d) . Sternite 8 rearly

sanicircular.

DIAQJOSIS: 'nethreepostsumraldorsocentralsardrelatively small

sizeservetoseparatethisspeciefrunallotlersexcetgggthlaover

itsrarye. Itiseasilyseparatedfranthisspeciemttebasisof

genitaldlaracters.
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TYPES: Holotype nele. bunt ‘I‘areiture, sweepin in neadow, 780

feet, Mideacan, Mexico, Falrth Hcogstraal Mexican Biological Expedition,

1941, H. Hcogstraal (Chicago Natural History ulseum).

mm: 43 rule and 21 female (sac, cas, GAD, wm).

Barfoot Lookout, Chiricahua Mts., 8800’, ARIZ., 8 Sept. 1966, WILL.

Downes, Jr. (NIB-male: used for figure 36a-c). W13, Gallatin Oo.,

Fairy Lake, 9500’, 18 All]. 1983, WILL. Dame, Jr. (WLD-fenale: used for

figure 36d) .

DIS'IRIETI'IQJ: United State (Arizona, Colorado, Montana) , Mexico

(unaryo, Mexico, Mideacan, Morellos). Distributim frun neterial

examined.

BIOLOGY: (Motown.

ms: misspeciecamuyocalrswithmsiglginmixedserie.

mlybyspreadirytlegenitaliaordissectimcentheetwospeciebe

differentiated.

W(van der Mp)

(Figures 37a - d)
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WWulp, 1895: 270, pl.7, figure 4. Type-locality:

Mexico (male ard fenale) .

WHall, 1931: 181-182, figure lb. M type-

lccality: United State, Tens, Menard (male).

WW(Wulp). Lopes, 1946a: 132-135, figures 23-26, 33

(decriprtim, male genitalia, locality record). Lope, 1948: 566

(locality records). ropes, 1978a: 221-222, figures 13-15

(redescription, lectotype deignation) .

hwm': Length: 7 -9m. Frurto—orbital plategreypruinosewith

yellowish tirye.

MALE: Head as in figure lSa-b. Usually with well develcpted outer

vertical seta. Fifth sternite generally U-shaped, with ventrally

produced, setulose medial projectiae rear apex of posterior lobe

(figure 15c). Cerci with short parallel apice (figure 15d). Aedeagus

with well developed veica and hillae with rounded tips in lateral view

(figme 15s).

FEMALE: Sternite 6, 7, and 8 progressively smaller in size.

Sternite 7 bilcbed, with pointed anterior margins. Sternite 8 reduced,

situated in meal irdartatim of sternite 7 (figure 15f).

DIME: Genitalia very similar to Mans, but male with

rcunded tips of the hillae and fanale usually with pointed anterior

margins of ldae of sternite 7. lie two specie appear to be allopatric
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Figure 37: Genitalia ofW. (a) Male fifth sternite: (13)

Male cerci: (c) Aedeagus; (d) Fenale sternite 6, 7 and 8.
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orsligntlyparapatricalayaswflernlireexterdityfrunSanDiego,

alifomiatornlstmfllexas. 'nestnemreofttemaleandfanale

genitalia easily separatethis specie franall othernedersofthe

gamma.

TYPES: Male lectotype, Mexico City, May 88, H.H.S. (EN-I). 8 nele

paralectotype. Amla, Guerrero, 6000 ft., Aly. 8.1!. Smith (5 male-

BdNH). Mexico City, May 88, I-I.H.S. (2 male-ENE). Xuamenatlan, 7000

ft., July 8.1-1. anith (male-BM). Redecriptim of type by Lope (1978) .

mm. ammo: 73 male and 39 fenale (me, (as, ($0, GAD,

ncz, 160, Win). 11 mi. w. Durango, Dgo. max, 7000', Jure 20, 1954, J.F.

McAlpire (male—me; used for figure 15a-e). Almolayo, 6000', Gro.,

MEX” VII-29-62, Guy L. neh Collector (feels-+60; used for figure 15f).

DISIRIHJI'IQJ: Saltheastern U.S. (Arizona, California, New Mexico,

Texas), Lexico (Baja california Norte, Baja Chlifornia Sur, nlraryo,

' Guerrero, Jalisco, Mexico, Mexico D.F., Michoaen, Morelos, Rebla,

Salora, Veracruz, Zacatecas) . Distribution fran material examired and

che (1946a, 1948).

BIOLOGY: Uhknom. 'mo male collected at flowers ofm

m (MEXICD: Dual-yo, 17 road mile W. Dararyo, 10-IX-1966, 6600',

D.E. Breedlove, (ES) . (re nele collected at mman Wit (msa
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Grande, Ariz., III-25-34, A.J. Basityer coll. GS). Entirely collected

atelevationsabove6000'. Maxinmnmberof firstirstarsdissected

fran ae fenale was 43.

W: wulp’s naneMwas not applied to this specie

until Lope (1946a) redecribed this specie and illustrated its

genitalia. Prior to this tine, fall's nane mi was cannonly used,

both for this specie and for abberrant forms of the speciem.

Aldrich (1930) erroniously placedW as a synonym ofM and

m. Unfortunately, Sarcothagidae specialists in the U.S. seem

to have ignored Lope’ information, even after his 1978 redecription.

therefore, specimens ofm in North Anericen collections will

usellybefanrimdertlenamelaakii, epeciallythosedetermiredby

H.R. Dodge.
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AWOF‘IHEMLA

m Robireau-Devoidy, 1863: 434. ‘Iype specie:W

WMeigen (orig. de.).

Mmisery, 1915: 408-409. 'Iype qecie:We

W'Ibwnserri (orig. des.).

MinisW, 1917: 191, 194, 195. Type specie: Ravinia cammnis

Parker (orig. de.) = mule (Walker).

W‘Ibwnserd, 1917: 191, 194, 195. Type specie:m

mAldrich (orig. des.).

WTownserrl, 1917: 191, 194, 195. Type specie:m

migee Townsend (orig. de.).

WW, 1917: 190, 193, 195, 196. 'IYpe specie:

WTownsend (orig- 695-)-

WTownsend, 1917: 190, 193, 195. Type specie: Mia

mmCoquillett (orig- deed =eelise Walker).

Wlmwnsend, 1927: 220, 295. Type specie:W

212mm (orig- deed =m miter)-

mErrierlein, 1928: 16. Type specie:W

Ehderlein, rec. van der Wulp (orig. de.) = misiderrtificaticn of

m (Tomsend).

WEnderlein, 1928: 42-43. 'Iype specie:mm

Ehderlein, rec. Fabricius (orig. de.) - misidentificatim of
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W(?)-

m (Walker) 1849: 824-825 (M) - Nova Scotia; Canada

(Alberta, British Columbia, New erwick, Northwest 'lerritory, Nova

Scotia, Ontario, glebec), United State (Alaska, California,

Cblorado, mire, Massactmsetts, Michigan, Minnesota, New Hanpshire,

New Jersey, New York, Ohio, Oregm, Permsylvania, Vermont,

Was-1W)-

reucslee Parker, 1914: 58-59, fig. 45 - ?Massachusetts.

m (Waller) 1852: 324 (W) - Brazil; Argentina, Bolivia,

Brazil onto Grosso, Minas Gerais, Sao Paulo, Santa Catarina),

WY-m

sewerage Walker. 1852: 327 (W) - Brazil-

giyittata Townsend, 1927: 220, 295 (W) - Brazil, Sao

Paulo.

MEngel, 1931: 149, fig. 18 (Mega) - Bolivia.

M (Lope) 1946b: 227-230, figs. 1-5 W) - Brazil, Mato

Grosso: Argentina, Brazil (Ceara, Minas Gerais, Parana, Sao Paulo).

realm (Dodge) 1956a: 187. fig. 15 (gamma) - Georgia: canada

(Ontario), United State (Arkansas, Delaware, Florida, Georgia,

Hawaii, Illinois, Indiana, Kansas, Kartucky, Louisiana, Narylani,
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Michigan, Mississippi, Missouri, Nebraska, New Jersey, New York,

North Carolina, (1110, Permsylvania, South carolina, 'lemessee,

'lexas, Virginia, West Virginia, Wiscmsin).

m (Walker) 1849: 818 (W) - ?N. America: Canada (Alberta,

British Collmbia, Ontario, Quebec, Saskatchewan) , United State

(Arizona, California, Colorado, Hawaii, Idaho, Illinois, Indiana,

Iowa, Kansas, Kentucky, Maryland, meadmsetts, Midligan,

Minnesota, Missouri, Montana, Nebraska, Nevada, NewHexico, New

York, North erolina, North mlcota, Chic, Oklahale, Oregon, Rhode

Island, South Ihkota, Texas, Utah, Virginia, Washilytm, Wiscmsin,

Wyaniry), Mexico (Baja California Norte, mraryo, Hidalgo, Jalisco,

Mexico, Mexico D.F., Puebla, Salora, Zacatecas).

Walker, 1852: 323 W) - U.S.A. .

Wis ‘Ihansal, 1869: 535 (W) - Hawaii, Halolulu

W (Hall) 1928: 339-340, fig. 10 W) - Chile, Aryol:

Argentina, Brazil, Chile.

m (Townsend) 1912: 357-358 M) - Peru, Piura; Chile,

Cbsta Rica, Ecuador, Panama, Peru.

W(W) 1915: 409-410 (W) - Fem. Oroya:

Ecuador, Pun.
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m1 (Dodge) 1956b: 97-99. fiQS- 1-5- (W) - Chiba. Habana:

olba.

M (Prado and Foneeca) 1932: 39, fig. 7 (Magma) - Brazil, Sao

Paulo; Argentina, Brazil, Cblunbia, Paraguay, Trinidad.

giglli - Kenurcky, Marion Oo., Radan’s 101d); Kentucky, New York, Chic.

m

melee (Hall) 1931: 182. fig. lc (Sewage) - Galifornia.

(badella.

W(pre) 1962: 170, fig. 19-22 (AW) - Coltmbia:

Venezuela.m

m (Lope) 1946a: 135-137, figs. 36-40 W) - mico,

Chapultepec; Mexico (aliapas, Darango, Hidalgo, Mexico D.F.,

lbrelcs).

m(Walker) 1852: 322 W) - U.S.: eastern North Anerica,

HassadmssettsswthtoVeracruz, wettoManitobaand'Iexas.

WCoquillett, 1901: 17-18 W) - U.S., District of

Columbia.
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mAldrich. nec- Walker. 1930: 15. 17 W)-

Mmeei - 'Iexas: Arizma. m

m(Walker) 1861: 309-310 (M) - Mexico; Florida to

California, south to Coltmbia, ireludiry West Indie.

Wvan der Wlllp, 1895: 272 (W) - Mexico.

Wvan der Wulp, 1895: 272 (W) - Mexico.

mil Hall, 1928: 345-346, fig. 17 (W) - Jamaica.

W (van der wulp) 1896: 278 (W) - Mexico, Tabasco;

sartheastern U.S. (Arizona, Chlifornia, Iansas, Louisiana, Nevada,

New Mexico, Texas), Mexico (Baja mlifomia Norte, Chiapas, mraryo,

Hidalgo, Jalisco, Mexico, Mexico D.F., Lbrelos, Oaxaca, Puela, San

Luis Potosi, Senora).

MHall, 1928: 346-347, fig. 20 (m) - Texas.

flgridensis (Aldrich) 1916: 249, fig. 117 (W) - Florida.

M(Aldrich) 1916: 249, 299-301, fig. 145 (W) - Cuba:

Hispaniola, Rerto Rico.

W(Meiqm) 1826: 29 (were) - ?Germny. hacien-

mix authors, rec. Harris 1780: 84 (1933)
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mFabricius, 1794: 315 (um) (Preocc. by Gnelin, 1790) -

Damerk.

Wis Fallen, 1817: 237 M) (Preocc. by Villers, 1789)

- Sweden.

WRobireau-Desvo , 1830: 346 We) - France.

1mm Robireau-Devo , 1830: 346 (ME) - France.

MRobireau-Devoidy, 1830: 346 W) - France.

mRobireau-Devoidy, 1830: 346 W) - France.

m Robireau-Devoidy, 1863: 427 (21mg) - fiance.

m Robineau-Devoidy, 1863: 436 W) - France.

Mtg Robineau-Devoidy, 1863: 437 (Millie) - France.

m Siebke, 1877: 94 (gm) - Norway.

mi; Seguy, 1935: 5 W) - Chad.

mSeguy, 1938: 43 W) - lbrocco.

m1 Lope, 1975a: 485-486, figs. 1-4 - Chsta Rica.

W1 (Robireau-Devoidy) 1830: 339 W) - U.S.A., carolina.

mAldrich, 1916: 255-256, fig. 121 asmvariant

W) - Mississippi-

lmi tehlen, 1989: - Chile.

M (Blanchard) 1939: 835, fig. 12 W) - Argentire.
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magma (Hall) 1928: 341. fig- 13 (amass) - Peru.

allantaytanbo.

mg (Aldrich) 1916: 251-253, fig. 119 W) - Indiana.

MHall, 1928: 337-338, fig. 6 W) - Colorado (as

Colunbia, error).

Elm (Aldrid'l) 1916: 249-251, fig. 118 (W) - NewMexico.

Mata Hall, 1928: 338, fig. 7 W) - NewMexico.

m(Dodge) 1968: 423. 426-428. figs 4-5 Willie) - Medea.

San Louis Potosi: Mexico (Guerro, Sonora, Veracruz), Guatanala,

We, Costa Rica, Panama, Colmbia, Farador, British Guiana,

Trinidad.M

2519],; (van der Wulp) 1895: 268, 1896: 278 W) - Mexico, Mexico

City.

WHall, 1928: 335, fig. 1 (W) (preoc. Robineau-

Devoidy, 1830) - Mexico, mebla.

W(Hall) 1928: 335-336, fig. 2 W) - Mexico,

Sierra Madre.

mg (lhll) 1929: 71 (W) - lexico, Puebla.
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M; (Walker) 1849: 821-822 M) - ?N. Anerica.

mWalker, 1849: 822-823 (M) - Nova Scotia.

mWalker, 1849: 823 (W) - Canada, Ontario.

rapids Walker, 1849: 823-824 (m) - Nova Scotia.

am Walker, 1849: 825 (W) - ?N. Anerice.

MParker, 1914: 55-57, pls. 1-5 m) - ?Massachusetts.

13% (Toweend) 1917: 196 (W) - Pan: Oolmnbia, Ecuador,

Chile.

WLope, 1962: 169, fig. 12-18 We) -

Oolunbia. )1, gm.

my. Dahlem, 1989: - Canada, Yukm.

Mare (Walker) 1849: 817-818 (M) - ?N. Anerica; Chnada

(Alberta, British Oolunbia, Manitoba, Nev Brunswick, Nova Scotia,

mtario, Qrebec, Saskatchewan), cartirental United State, except

Alaska, ard not eutendiry to Mexico.

grim Walker, 1852: 328 W) - U.S.

mWalker, 1852: 328 (W) (preoc. Macquart, 1843) -

U.S.

MParker, 1914: 63-65, figs. 26, 45. - ?Massad'msetts.

m (van der Wlllp) 1895: 268, 1896: 281 (W) - Mexico,
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mRcback, 1952: 48, fig. 6a-c. - Mexico, Michoacan.

W(van der Wulp) 1895: 270, pl. 7, fig. 4 W) - Mexico;

sortlmetem U.S. (Arizona, California, Ne Mexico, Texas), Mexico

(Baja California Norte, Baja California Sur, Diraryo, Genera,

Jalisco, Mexico, Mexico D.F., Michoacen, Morelcs, Rebla, Sonora,

Veracruz, Zacatecas).

laakei Hall, 1931: 181-182, fig. lb (W) - Texas. N. SYN.
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APPENDIXB: FIGJRESOF'DIEHEAIBOFMOFSEVERALMSPECIES
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Figure 38: Head ofWmale. Front and lateral view.
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Figure 39: Head ofWmale. Front and lateral view.
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Figure 40: Head ofmm; male. Front ard lateral vie.
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Figure 41: Head of minia mfi male. Front and lateral view.
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Figure'42: Head ofWmale.

 

Front and lateral view.
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Figure 43: Head ofmm; male. Front and lateral view.
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Front and lateral view.frenata male.a44: Head of mF1
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Figure 45: Head ofmmnele. Front and lateral view.
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Figure 46: Head of Ban'a glcbulus male.

 
Front view.
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Figure 47: Head ofWmale. Front view.
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v' 'a stinulans male. Front and lateral View.Figure 48: Head of
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Figure 49: Head of Bayinia vagaAdea male. Front view.
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