
IE Ad oy pF) He oayheeid aneth yA ait 
ieyedngediene iRreaagey Meee trerageivesnigeeanbal rice 

f oh pena 

1H oF Heenan 
4 NER Mah te 
ale Gob ab ia 

eqese obatiet ob edtg ot hee dette 
iis \eovde lab ypaed fare uthen sate oenag Fatabeten 

y vet sited biol Wake Aelievedanye ape (als eaybbedibanabfoeanhitaunt of re: Piadee ah geatese/ at HiaMsreebe age PiNUhU RUE aT¥ENAT 154 e (Mare HUNT E MehensALeg obdiae AC oMenath C1 HS fH 
Mes rhat aed sd abel IE Seni Had ate seeiasesae re LP sk Efe wihatvtes oka ealadolh bg HAL Oh Veoabebt atest te steoa Goats hofiesadapen tal stud f oreo Hebe n ante ah aby tae 

oosde vhs cab sMasjA duet Hel sqotdapa Hoh abOe at a(iera that dla (s/ eb Nie a loalae Heel Kabedte 
Wah sine teas TavelgelbaWtenannuiated tai suapeyei bts o wily of 

“n 

at AOU LaLa 
LAE Hal Et eal rte 

Sth 20 oAt bene ayeb abel 
aederave vate 

Vshakefob apetaieh ane gi 
Hoi nas 

tay 
(deat ah eqaa it tg 
Fee Miaetabiswcast ay eindeee sane whet 

Voie ened fates tt 

visite Li maee lant 
he a inebey alle ashe LUA tefat oy tt 

Hts i iris t MoM Ha a iN ithe baad ta avarice te tees sich tndeoaenr a 
om Lede pete degen * siciehetenereesiney 

eieveldliogtieiuastent patentee fateueasbogees Wbeneee 
Loh Ae Te nied ngewe ma EL Une elt na eA UMEE WEN AN HMeh eb y tisteisiiastetestwretteqantaarea Cerstereaaiee saint Marelasresane treat 

doistansaractis restabidee Ani tishagnneg ret tedeasys pe she aseniatt b sertegetitetttaie mbudehytadated eriadovets fos tae cadabtye pits 
Moi tsa-tulihns beat ay vel eset dg 

stad ent theedet sreabiaadi topedaaesbi ged bil aabes & mf Ci eeeagsi ah m4 fevegshtsteter soecearb ieee 
Salitntaes pistes eyeeert 

rd Meanie omesae te trsentbelnt meserarinberaevueapiem tances sit eitweter 
se banceaipeg eee de tok oth dude} etre dase reed noe 1 Tiiuaeeatdobei tes abe ratemih 

Wek al 

whiny etearac ei 

serie taavornevar pet 
werner an ir ta 

SU per ebegen nee etrenire 
eatatiedtreenanee 

foot 
ap males tpietk 04 tal ta 

Hila fo! 
Hide bold 146 

Y CI BOM Conds boca eyed, 
Deri teeth ria ar eaeraeas 

ioeter he per ernn 
Heeatiatit i beast 

sisteteitilsbstakertteritevett vt 
einettanel reed Port secrete enue teat cate fen seaiuit shore toed Tamme ashi Te 1 oHE Tot omes pet benafiadsan Tate 2kel REC UA TA fa Pole HA ba het te rsaatt eoevere tert Feteis Meche ate nabapy ds Map RRORT Er OPHaH STA f satan Ht eeiriede ielsitisegitatiel eideatgtydibd 

6 Fe saa hin Otoka es genera te paratete La ORA eb wage ba ketal ada HATELY bec  Qectasalties altar svt ioestweadoneist | Lndel a408 the phi of Mees an fobaiedemetiiced atali dey ahaaaceae | 
Pe eecanese rast ses pane ia tee eeted bat whenld4 UGnin oben ber -eebamellol le rh de thse dt AsfE1D CaM fot HOt ET 

+ arenes bes onl B04 Vige(ih eit Ad loAldSuied tasedp enmtocumeds Tol tN Leaders fr Usbaddsbael tea add 
a bee ems fe ede HA SELL LAE eT EN abl Biota! sak it ati 

He 

+ Mout ene Arn geet ot Seated setae vonsan nt 
favs au get imeg ne iat dee 2 Fed tey tl at es ESE AEN matin 

on I s4nizvab niet aincte 
Ucaiecuieat etn Sanrpel sec estpeens 
a veivetye Aa) at se Neecwtarer Ue rernltdege et 

jester facentuaaineipeatetione Nereisaee rt alle eel 
eaten 

rasabits oitites Miva Madersdabbevdrmetoaed yo seas 20 gt AF iriie Lee! leriiiseomesiicicren taatiucieiiietiiet ia ake port tte ates, sere seas aqatll ambl oh Gl EL eter Es eaaemw dbo atteeense ee Sonne Cnerrvirnr e ort Peat R og hot te c48 Haak ah Fee leh af eget pia! ri 
Hee Aciekwed ageongsuan aban sescerenone Lite aCe Tae Ht) dei irvemCiabat om fain | att arte ae uae 

hires taal ect tests ue emLueebseag ved suid otvies ads Tivos falta ieee teat 
ape ae Breed 2M FOE ll pe ded oni ies kl se ACSaadtaE Ant AB NHL MeE Hah toe sappgd ade poet 

te le pr 
oe HS une Mab 

tesa ape) ae sieeat Te del aah (ered hed) Onder imal bal 
armen Gar ifhak (plone fod }a tek ladfenaq ae tage hat a4» 

Mees ep brat 
iret 

ravi beei phe H he eae nek tat het eR Re opemedid fa atop het aa trl Bye nbas Mei ry Hates Dita Fugit oi bio {bOMMby Hones foc atl INE tee what Hol pont ng wi ern ttalace He plirnneriitry Cv steel elas Mende h apt in ot gandtieeenbnet tie ae 
eitennnerenaet se! Atak shanti eo ahah CROMU MOY Meter ere nerin rer rth Lioness eres death . Maen auaaeeeenaee HARE HEHE te Say iy ot seein , 

peiiren syetr | P(qunete i ‘aaattneae tate * tian doer a Havas Hae Ra ag 
f ere eT] ed iset rated tripe ihre: ijust ies rariere if epee teidt 

rethelusstactoieds patdars cimduend ortcoetteosaspia.thcacutoaen must’ 4s sitlhT4 {ost teeauege CTT ety bites 
Senne sina aba ae fami Gui raige 4 (yaad FAME ee Herr eat Pee 

i gen ter pl AM a ane et amg ar Seema eel Dy 
brat yeh devel 4 ions 144 ier Seslcace ost lot veselt cies feettdedt intstoas shaped peony th fats uae Makrdsbontnen tune 

widnstalet 
Veeeiratidee te 

Beh ea reiiay 
ot 6 1 Tied ADC we} Hp peharenkialt 4 
HENNE OE enn ot Md a Ei ga em UH & otened og atotaiios the 

Gl HE MO tm abt nerd rents = Omp a 
seared sates tye yi okat au mt ka porte A pevat Ris@tly 

OL ET TIaI rich pedesebiales a hiend bh ide 
serine sieoh 9414 Wand me i end 8420 1 me UA iad oa 

(eed g eos Weaawlal nevis oe 4s (A amet kt dese react bas od Wha eh Sh rk 
een shade dhe rid He ek inh lt fea 9) M4 t8 ogat ratbeG ML Bie Hh 

Wanggea ada call icoiprertestonecaatecet te 
Lesbehul ts ee volsere ricco caabia eer selsnthvohatieatiesteiaies rallye 

Rye asl repartbeire thy ee tet etal Cee 
atti et suebe sedhey nail Takai cL veidheslewtinstelesseaiie ies ets Hudelabsea acti deytaty aan Tish tiesspttlersentere nt eet tdestiaeinttscigteeon tiie 

Palin ner 
GoM cavbered bap) opi th certo 

bpareyroriny tient 
eithe Ho adr cane het Pore ner) 

KVM IN aot tad aut) ts tba veraid wt tinyees 
Les otd ni die bet see fou 

int W441 oF Hs taveerteaevensertites mabe yale 7 Me Haat ys se teethaaratyr ye meeerei ates yatee Mite tenieid eaiilaniiea ileralateaadpstsieiey 
leach Het ta veal hl 98 4 fells beret asi wu ctssganadereseaneltevecttintes 
hea ate Seavert a tirintiedatodtiseanie iin SeomLAMARIL Ht bantirel Bol tees 

sau at it 8 iat Mean teanaeha Meets nese 
eaten igi tls ie amte bas ap eAthiqnyay ated hdalhbear tiacte er winepet ris net ro jelhator athcas yavseovegdouanctieessssc dist iamlil tet 
agent bob sa Senses poeta freon dedpuetientisseutineressetitrtenistae rit os crepes betas Donte remot Altes iP roam@itnes bie ih oe lt fays jee nat sae oF peeuit +1 if F tue Vgetet per etqncsusset omrentes £sse( i etesailsl est yWOdnyeaiL ohate( A MMeeAdieyrd MEAL Um bete tr altcwlagagrtee AR SMe Et at Faby SEAT ieee ara pied sbant aurueduen scott pe icressainats cfatneageasitcnnet ried 

" Sitbacastiucuestsnsansyetrstve nero iaggieot eieert efits eaveenea sete paket af i 
- mye a jtseiaaejunsdonene Sankey ste pseanies rote a oven ieee sani aga (ayusasteen asreniadt silage : foun sevens alpine Mee eal mages Ant ood beret th stab ling Asi dts tert esafenetoniny dis facta eqeesseqer tet] a Waseeaeteaneny i " aoe Leet trae iertawerouststeeslinieess pox t L fiesbabtianeentiodstited tit) h ot) " Ar tar sbatinetted paacipraly Hale isa eueadaraea nee rteecd va easel ete insite eaten 

vs pene seats’ otaleseectuer teal pete teh NEUE vir ay pyre Wm coal iteh eave Snot eet 8 14] 064 Lope inh ogeLes EL vetE APACE ue . ay 
eShscii if omgh gpa ngallt ated etic Le tte ade biel sibe lo sereeasts is hes tcv@stt ead eds begnsetes tatneses fia das pts Hest roeaaatean en 

vase h ve tetel eatelt awn etrveaee Meat ne repre aarnceed #9Md Litee papege | bebt Bf mE LENO IEANLE OUM CNTR tie hte HIPRAE tes 
A at eal Feet ath) ena mere) ok peg agin haart more geet Wf 04K 5 Goate Ut id HN when imate BoM AMIE eS BHA Ll AONE pag fi | fol Se i aThreda! aye sesedaens den das enceritoouyidal lait Blagtitbaidiaetiipa|livits cualurmansyamaumiergyi eta tiaah qecetcbequs aft 

vine Seca nabahentysierte ete Tt itenitoks Ulsiea madd tires tee4th ol 2AACdL vo nae gelenadt  re¥t |e ent bees foge dbnt 1 \n44 gocscen ae bal} 
t , 4 bye Mikelcavioteph “4 oh Our irriimr rr rir nation fies ey ATi ie (a4brk ieet a4 

arya vada re tT AST ‘ rea aicaaleatttadevte igen aud at rent Hv esjeen gen ryonh antes 
ain ‘ Aten shes aR ndargah eg tga UC ay rea tihng OE Vi Creat ab sigs Feoh redhat ie caetigs Meloedt tense 

Spsesiend ras peres nal apsatiral trent ter omsest feeertont sat et et Tecale tis ot Hd ih tad 462s # abet efete parvo 
we f et eect PePrinn erin yn! ot ind Sy S458 5 (oR tH 9 Tiree 1 ne tinsce. Marthe eetekie 

4 ’ ates : ppb parties sha? raid get epee gl fi Med 60 48 fo coh tema Ve) hl ia tdetarsFlel tAapd ibe Oat Leeuate een bbubuubape ken b 
53 2) tiie i feddendy SSNS veanuesit Pa LH eit leey yrin 4, sores tneeriae $ rea Wary deyuetgldthieteerrivert twat eevee that ete pete fob th aelte 

. vd ; iat badd me lanunietedmad nent AN temH re! Heh 94e 3 rosie) ObeI is ote salt 
f do hen | shel Bim tO Se 4h en ot ‘ HoH . 
; ‘ viet Ahad p th gietems aia jiC 8 (ok Hh sHome em agh HUET mp T CMAN bets HYG OG Ieee ot m9 He gegad 

4 wh ne ge A a * ‘a et ee belie a re tia igayeaUHile ob rbed dsr Ned me SQtpaMNe ob Goh 94 842 (0 8 Gok ee 
i ee Vardeie jebsecannted aaegsasneiayeaerds wyoba lapse spekte pre AW RrHiAN watvaweed aauant 
“1 vaslesrs GHA Cos T HEE OU maD OAL sea EMM HONE “L4seas bat Yea facayts a pnyecidng th 

¢ Hager: Ae Heeb iaae HOOEE LESTE bara He ase coma eE CATH ate bias b irieendiestaiey 
Shed ert satindir ret p46 Nd Td e4 ys eaiua nee ; ‘ st etcteaptat trey rehash eintrathicaniewa frien veawitya arisen tet 

' 4 f Malet reenact hil dean te 4 Ar enehieek ty ated Posneeare Ear uirbimert th 
es 1 fom eras iat nigevigeive vba i ytetdel rpep uy 

perf ni ued bs ieae siya yet Pertierra ten Hite 2 fe cae A agai 
: . 4e Wepnahestiaee test ai aveineds ae efaatioarnisa: cit? arf Ud FLEAS ta ' Dhlbplad: saseagetsundes sented? lavndarciaye mehayaitye iri " init jwibiayors Hee ia ou tder Mead antnaeeniaumeltd aeekah eet SATE Cee rhea trate pee neeee vig gat mie Poirier} et peMe eaten eit Taishan 4 i rarer ie oe Wass is dooaaeehednhoas samt aete, ey EdHNE tad vopneean ye 

Neilagrecsaneee oi eh bat iS 4 hh syle Sala teh 
sisi luiptvoniasas bossimyenag 

is444 it) Beonyleniey sfc deg aea tons og 
Weugeniery® Onc Lier eeathonsb ot Ate agit th wb 

v . Habetet naGah rj tleg tay jaan dates Pe Srm hn Olotod By Ob *isiiob at rhe ty Oy NMELNpEL MATT SEAT ebedend ye Seseeoete bee 4s : oe wat bietprababe rea bhatt chee cuel Cadet ets ereriety Tsaivounnlare, apes tamies jade ia sbidbaat hat y 

eta Pst see gpedtyohel tee Lin sad fivenna Ae iterate apie AEA A wit ytieaete . Syhan re yous baer yseteH ansltiad| potthded ats Cee a eltts i Hosen ene so 

acabriunnt, aye Pat raRs Lat Ue Perret 
TA ipernity etn ine Sav obvn 

» Dineen ina al rib ee enh tatataba Meier isjeitionein 
‘ Fence ute he ea A TEM betas eat rsticacsul amen ey erives sine dtiarausa tantesste forte 

. : Lahosaa ba Saw dt er. si latengreverd 2UGe4t vt raat ." - 

ier Fae ata diate eines eae breeta cole Ae at rte 
weg Hane faerie angele nel Nef typ eer audits 

my : shiscewent sue rite art peiae bets mt aueniplead edad eyed vet ! ; 
i eet fos vmdk ae esque aye ba Mt Boe anicearenienta 

tt io nenuee: | 

wee oe edie) yucdsi asa # Vth oth 
Sadat Migs aa ty pt bers Setuvervesuty mcdpientythtt 
’ » wae ahr ey at > 4 Danser Sire torrie ees : ‘ Tesnaeok steed ial there Tye yutey As A hh aa stile istclotasmrasghecaeneeretiiaey 

Hd eee rates daar cefeneaspensuadanateh sive ( Cutibe et eed oe rn ais 
Wag n name AE AENT 

AEHAHT N40 
i ribs 4 ikvelespierenes Si iay cate stiremerne coq tavendebed AVUE48 J Bobs oh ey id peeeeenry grt 4) SL ihaetsestee epi aden aunt anes evoattey ie " Meader tecaieaeuearnensved® aT a meat et ioeatert emanate cance ict iene iperismers watts years 

wie Seti latyr ital Meare onda ta Gecrescawerlw auehida cee uM ated 4 talatie hy eet Aare tare pbs obs seel Ldasina 
ni meyer i A ! rest irre Bis thorn sre tnesuaat ve: 

b M i 
Heigaeinast cutis pert vet y Ae is foe US eee yrete oa thet oat 

Te harbave sete datetime a rh 
Se Nseas ab vientaner er erery 

pave nie 14 “beh tnohens intense 
weiuek ncaa emt ete toc tesnntiees dace ty ‘ bod eat pops OMI hal Cor taa ga7F 

Tetedaestaatrynvo@rie (agate pean sn U Hrd yea 
Ai oni Cag ne @uyenenne ol oeimen ironman gee 80% Ut 
Sia T calivumect nie ye ayneeyt aieaast ted 

ont AO UIN ob8 epg ty 
Sik ALAND Eset 

r aidnare ta avd bios ti hg 
vi stennie 

patent Hh pemboiga nes 
eam Leet lage ie tamil ye Y re dete oaarwy 
Pia neoncxeaet rt eyertaeg Boned swoundshith4 eet NW HN fh angst secek! 

, Sad sTadyiGpvaissacegestucdatirseyd a” yauaeane ieee beam venacanitelaulytic 
} MARCI sc ety Martrnmt an oR rR Oe cnr TR nee rie abameloweaiees sieve Perea vit art aia fer ey He eh esd zh tA recrottiy Fe Nd et ea iadgamten edcreerateeticesu enre yin mate Meath Ph eatea te: ‘ ure rea (Ge ew ’ Tiga aan erent metered tea tranny ast vray hte SF FNP Garni Soa 

ANIM Fearn Rieke tad eel Heh pony 
SaNey tray eek eer 

sienna: onayt fa ite TEyiaceereacnonchagerane omvanetog nimsnn gtiyerg iriaret anita} aie 4 : asta gveets rect Leirsteumusin 
Dimer eneets) Went elsetal's salitunes nameteanneecoaeieU nitty ratepaed ich te t Wat diacitates eet nate net sige elena Aevivardess inter yeteamh ot rs itita tien materi setgtere tH RentaneataraetscaaTb made aaty : Srp tnetemneet Sree er edt i V0 
ian dane ats cea iil erramnan eet aie fag arena ta c : SHAAN ian federal PRET SE rte toned SUS AU SEe ICDS sath teh Ray ie h Se trengvets tigre Grist claliaterney cise 

f ohealivetubyeedat oat etal (ells kewl dep ody Late ose. Laremtnse na rieRe caged dels yes PU ebeo Usaha mda tratatertey eneve nite Rives ar arerenarenieresry thir Si severarn esas beset sy newts aati mavegrary sboWit o@u ere does te Abed Anaelaitoiateniroessiat ae sie 
eae ae hey othe " abe 

TAniNlaieg ics aoeusassenwaitonoyetsave sn sevesmuienk fom bmbel iO y/4 
c 

Fotem wean bots USK UN RHEE TAs u Taste reAPuetP Lia tatasyeminge cach agecanit Spee anaNet tean aa mearttie crete tet eae vt a io goa eas at ae (elt th th © Tiana ns sa page feats meet 4) iva tance sy Cereshinnesoenacen obama tte chased ety dad ented et bng ee) X 
| recta ar eect ae apc ees 

| marry MOH w ati det te re aie pay H ap Chea hh oar ane 

ie aris treat cathe % tray anhcaneratatraanan ean gar eam 
Hee eters alti Wei italien topes t Me Te atennasiegy canteen heen Niteagn tant adeet inlet Aaah it 

patho piesa ti ofetacse tenner eg agen pen inttrmeee eboney cli tat 

aatnameertte yycagttecamat tees eaten kamagra cannrcerat Hamat enema gt 
wihy bl ; oe ae gaged iarickiasae Petes erate aay % srigor yavanna porte att tes as Sia 

rh Peaieate imtibadeeieatt bast Wighuberedsgenpre toheet ewahoan teed fete pet ey 
merrnreetie heronh tr Tt Lr Let eee a Pease tt 

ra abe ELE ths eth aren Wiiasrtasant ores “ ike 
poeta Bad baentp l Feat eaulb batemeig awe theead PY ABI ONE | ate wane imac thie) fy tt t 

re aye be baa! gE Fad ay toetiet 
vist opener tenn od Gh rh 

aihiaaeterkyyiasy seqayecpebie 
ibtretatincantese sent Heahgapmaseneeseds ons Matdvesiinel es aeiguacs stan 

ST Seliewet das emuiaey 
lee Het DEH Ha 
Meat ahihetiay co 

Weimit 4 gt me 8 z 
Mere terinnr eter UP ey 
eerie nee rEn tn iene asrent 
vest njboebed sinh awhile t= (005 

LTA cea am eb se bed Mier a ie ho 
Wine mncr nn) Spee attneagetds fase 

(iL aiGae ow 

Ne SWAT 1 
Ti slbdubkel sees) anette secre 

r ‘ y hee 
eal 

HIN ALD 94 a) 

pee eats 
i ihefodee 

Miasgtee seceesra atieane 
Was tyet 

saat ay) 
wi 

overs) 
ind bees iane yetst af 

Basia stots snide t 
aie duet om 

4 ¥ ‘ vee tnd : ager * be 
Lela eredeent 24a 1 hot atey 1! a 

Heh ese at syn ony a Fp Vetere at site i ee ysiieue ne stint 9 vit le sehtiytilarls 
Tee sta cauneiaaegsiatekatal rpebee Mi ntatt ao VHA eae fy . pibse eae 

Lise Rea Nucapteteantetatsset 
yt odes hed VE het hatte te! 





Return this book on or before the 
Latest Date stamped below. A 
charge is made on all overdue 
books. 

University of Illinois Library 





Digitized by the Internet Archive 

in 2011 with funding from 

University of Illinois Urbana-Champaign 

http://www.archive.org/details/classificationof16heis 



onl 



ILLINOIS BIOLOGICAL 

MONOGRAPHS 

VoLUME XVI 

PUBLISHED BY THE UNIVERSITY OF ILLINOIS 

URBANA, ILLINOIS 



EDITORIAL COMMITTEE 

Joun Treopore BucHHoLz 

FRED WILBUR TANNER 

Harvey JoNES VAN CLEAVE 



TABLE OF CONTENTS 

Nos. 1-2. The Turtles of Hlinois. By Arvin R. Cann, 

No. 3. The Phylogeny of the Hemiptera, Based on a Study of the Head 

Capsule. By CHARLES STOCKMAN SPOONER, 

No. 4. A Classification of the Larvae and Puparia of the Syrphidae of 

Illinois, Exclusive of Aquatic Forms. By Exizapern M. 

HEIss. 





ILLINOIS BIOLOGICAL MONOGRAPHS 

VoL. XVI No. 4 

PUBLISHED BY THE UNIVERSITY OF ILLINOIS 

UNDER THE AUSPICES OF THE GRADUATE SCHOOL 

Urpana, ILLINOIS 



EDITORIAL COMMITTEE 

JouHN THEODORE BUCHHOLZ 

FreD WILBUR TANNER 

HarRLeEy JONES VAN CLEAVE 

UNIVERSITY 
OF ILLINOIS 
i PRESS t= 1000—8-38—13760 



A CLASSIFICATION OF THE LARVAE AND 
PUPARIA OF THE SYRPHIDAE OF 

ILLINOIS EXCLUSIVE OF 
AQUATIC FORMS 

WITH SEVENTEEN PLATES 

BY 

EvizABetH M. HErss 

CONTRIBUTION FROM THE ENTOMOLOGICAL LABORATORY OF THE 

UNIVERSITY OF ILLINOIS 

No. 187 

THE UNIVERSITY OF ILLINOIS PRESS 

URBANA 

1938 





\ 

~ 
om rT sO MN anv 

ACKNOWLEDGMENTS 

The writer wishes to express her sincere appreciation and thanks to 

Dr. C. L. Metcalf, of the University of Illinois, under whom this work was 

done, not only for innumerable kindnesses and helpful criticisms but for 

an academic association that was of inestimable value and inspiration. To 

Dr. C. L. Fluke, of the University of Wisconsin, an authority on the 

Syrphidae, the author is also deeply grateful and greatly indebted for 

much material aid and a kindly, generous interest in the progress of 

the work. 

The favors of many specialists are acknowledged with thanks: to Dr. 

= H. H. Ross, of the Illinois Natural History Survey, for the determination 
00 of the host aphids and the loan of Survey material; to Mr. R. A. Cushman 

and Mr. A. B. Gahan, of the United States National Museum, Mr. L. H. 

Weld, of Falls Church, Virginia, and Mr. A. R. Park, of Springfield, 

Illinois, for determinations of parasites reared from syrphids; to Dr. 

W. P. Hayes, for the loan of the University of Illinois collection of 
immature syrphids; to Mr. Randall Latta, of the United States Depart- 

ment of Agriculture at Sumner, Washington, for the gift of bulb fly 

material; to Miss M. A. Palmer and Mr. M. T. James, of Colorado State 

College, for taxonomic assistance; and to Dr. O. A. Johannsen for the 

loan of a translation of Vimmer’s paper from the Czechoslovakian. 

The writer wishes to thank Mr. A. P. Arnason, of the Dominion 

Entomological Laboratory, Saskatoon, Saskatchewan, and Mr. B. D. 

Burks, of the Illinois State Natural History Survey, who have turned 

over to her valuable specimens or data which have been used in this paper. 





CONTENTS 

Introduction 

Historical Account . 

Family Characteristics of Immature Syrphidae 

Egg 

Larva 

Puparium 

Food Habits and Pupariation 

Evidence of Generic Relationships Afforded by the Larvae 

Parasites 

Other Larvae Resembling Syrphidae 

Taxonomy 

Glossary 

Key to the Known Genera 

Larvae . 

Puparia 

Descriptions and Keys to Species 

Allograpta 

Sphaerophoria 

Mesogramma 

Melanostoma 

Platychirus . 

Lasiophthicus 

Eupeodes 

Syrphus . 

Metasyrphus 

The emarginatus group (‘‘Metasyrphus”’) 

Epistrophe 

Pipiza 

Paragus . 



8 ILLINOIS BIOLOGICAL MONOGRAPHS 

Descriptions and Keys to Species (continued ). 

Didea 

Baccha 

Chrysotoxum 

Xanthogramma 

Xylota 

Temnostoma 

Merodon 

Eumerus 

Syritta 

Brachypalpus 

Tropidia 

Brachyopa 

Volucella 

Microdon 

Cerioides 

Appendix: List of Known Parasites 

Bibliography 

Plates 

Index 

101 

105 

140 



INTRODUCTION 

The trend in recent years towards recognition of the necessity and 

value of studies in the immature taxonomy of insects has produced a 

number of useful papers on the classification of immature insects. How- 

ever, there remains much to be done. During the course of a year’s study 

of immature insects with Dr. William P. Hayes at the University of 

Illinois, the author was impressed with the need for more compact and 

comprehensive studies in many orders and the need for pioneer work in 

other orders where keys, if they exist at all, apply only to relatively small 

groups of families or genera. 

In the Diptera, whose larvae are perhaps the most varied in form and 

habit of those of any order, the classification of immature Orthorrhapha 

by J. R. Malloch provides the student of the order with an excellent 

working tool. In the Cyclorrhapha, however, the student has no aid in 

many groups at all; the larvae are little known, or described in widely 

scattered papers. 

The writer chose the Syrphidae, although some keys already were 

available for this family, in part because the members of this family are 

abundant in the region where this work was carried on and in part because 

of their interest as a transitional group with variable habits. A few forms, 

such as the rat-tailed maggot, were described very early in entomological 

history, and numerous accounts of immature syrphids may be found 

scattered through the literature up to the present time. It has been the 

author’s purpose to bring together and make available all the additional 

information from the literature which might extend her own studies and 

contribute to the knowledge of the immature syrphids of this region. 

Soon after this study was begun, Dr. O. A. Johannsen of Cornell pub- 

lished his “Aquatic Diptera, Part IT” (1935) in which was included the 

known immature stages of Syrphidae found in water. The aquatic forms 

have been omitted from the present paper for this reason. ’ 

Since our knowledge is still far from complete, and the immature 

stages of many species and even genera are unknown, the keys which fol- 

low must be regarded as tentative. If this study provides a better means 

of identifying the immature stages than has heretofore been available and 
brings forth some information on the relationships of the genera within 

this family, the author will be well repaid. 

HISTORICAL ACCOUNT 

Only the more important and comprehensive accounts will be con- 

sidered here. The pioneer work was done by Dr. C. L. Metcalf. Between 

1911 and 1913 he published in The Ohio Naturalist a series of five articles 
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giving very complete studies of a number of syrphid life histories. In 

1913 these were condensed and combined into one paper containing a key 

to the then known species, “The Syrphidae of Ohio,” published in The 

Ohio Biological Survey. This paper contains the first attempt to classify 

the immature Syrphidae. In 1916 and 1917, Metcalf published two addi- 

tional series of detailed studies, “The Syrphidae of Maine” and “The 

Syrphidae of Maine—Second Report,” but only the former contains a 

key. The excellently illustrated “Contributions to the Biology of North 

American Diptera” by Charles T. Greene (1917, 1923a) contain two series 

of descriptions of Syrphidae, most of which are among the rarer species. 

Jones (1922) described immature forms from Colorado, and Campbell 

and Davidson (1924) from California, but neither of these accounts is 

more than a series of descriptions. In 1929, Fluke made an interesting 

attempt to classify the larvae of this family which attack the pea aphid on 

the basis of the characters of the posterior respiratory process alone. This 

key is restricted to a portion of the aphidophagous species which occur in 

the Ilinois region. In 1933, a paper by Vimmer appeared with keys to 

the larvae and puparia of Czechoslovakian syrphids, but in this case, 

descriptions are lacking. The keys and descriptions of Johannsen (1935) 

cover what is known of aquatic syrphids and supplement the paper 

presented here. 

With the exception of Vimmer’s paper and some of the descriptions of 

Greene for species which have not been recorded for Illinois, the above 

papers have been found very useful in this contribution to the taxonomy 

of immature Syrphidae. 

FAMILY CHARACTERISTICS OF IMMATURE SYRPHIDAE 

Ecc 

The eggs of this family which have been seen by the writer (chiefly 

those of aphidophagous species and of Mesogramma polita, the corn- 

feeding syrphid fly) have all been very similar. They are about a milli- 

meter long by one-fourth millimeter wide, subcylindrical, tapering slightly 

at the ends, and slightly curved lengthwise. The micropilar end is 

somewhat blunter than the opposite pole. The egg is milky white or 

greyish white and covered with a fine raised reticulation, composed of 

minute elevations with radiating arms branching out to adjoining eleva- 

tions. The patterns of the sculpturing vary somewhat in different species. 

The eggs of the saprophytic forms, Tropidia and Syritta, according to 

Metcalf (1916) and of Helophilus according to Jones (1922), are also 

white and oval, but the sculpturing is described as small polygonal areas, 

slightly raised, with narrow parallel-sided channels between them, forming 

a fine dark network over the surface of the egg. 
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The eggs of aphidophagous species are usually laid singly, among or 

near aphid colonies on the leaf surface or along the stem of the plant 

where the aphids are found. In the genera Melanostoma and Platychirus 

and in- Mesogramma polita, a few eggs are laid side by side on the plant 

in little groups of four or five. Syritta pipiens and Tropidia quadrata lay 

eggs in masses of one hundred or more ( Metcalf, 1916). 

The eggs have not been considered in this classification. 

Larva 

The larvae of the family Syrphidae are distinguished from the larvae 

of all other cyclorrhaphous families by two characters: (1) The two 

posterior respiratory tubes are always contiguous and more or less com- 

pletely fused except in first instar larvae and in the single species, to the 

writer's knowledge, Mesogramma polita. (2) Each body segment bears 

twelve segmental spines in definite positions. The single known exception 

to this condition is that of the remarkable mollusc-like larva of Microdon, 

in which it is not possible to distinguish any segmentation and in which 

segmental spines appear to be missing as well. All of the larvae of 

Syrphidae in the writer’s possession which were sufficiently well pre- 

served for dissection, were found to possess a set of extrusible sac-like 

organs opening into the rectum, which are referred to as the rectal gills. 

In the aphidophagous species, they are small and remarkably similar, but 

they are highly developed in the saprophytic forms and most elaborate in 

those whose habitat is aquatic. Gabler (1932) has used them as a means 

of differentiation between species of Evistalis. Rectal gills appear to be 

typical of the Syrphidae, but whether they are present extensively in 

other families, the writer is unable to say. Alsterberg (1934) has an- 

alyzed the respiratory structures of a number of aquatic syrphid larvae 

and states that the rectal gills are blood gills whose function is to 

eliminate carbon dioxide. 

In the descriptions and keys of the present paper which refer to 

larvae, only mature or third instar larvae are considered, since the early 

instars are variable and afford less satisfactory and less constant charac- 

ters for classification. In the aphidophagous forms, larvae of all ages are 

frequently found together in the same aphid colony. 

The larvae, as Metcalf (1913b) has pointed out, fall into three natural 

groups: first, the aphidophagous forms, including several phytophagous 

species; second, the saprophytic forms, including the aquatic and semi- 

aquatic rat-tailed maggots, which are omitted from this paper, the short- 

tailed slime dwellers, and the phytophagous bulb flies, Merodon and 

Eumerus; and, third, the aberrant Microdon, which is a scavenger in the 

nests of ants. 

Aphidophagous Type-—The aphidophagous type is usually an anteri- 
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orly attenuated, twelve-segmented, subcylindrical larva. The cephalo- 

pharyngeal skeleton consists of the three typical sclerites of cyclorrha- 

phous larvae. The vertically-moving mandibular sclerites are supplemented 

by one or several pairs of small chitinized lateral hooks which work hori- 

zontally to seize the prey. Above the mouth opening is a pair of soft, 

fleshy antennal tubercles, each bearing apically a pair of minute processes. 

The segments of the head are retractile, making their number difficult 

to distinguish. The short, rigid, heavily chitinized, anterior spiracular 

processes are generally considered by authors to be prothoracic, and the 

segment on which they are located appears to be the third. Behind this 

are nine segments exhibiting considerable secondary segmentation. Each 

segment bears twelve two-segmented, but simple spines, more or less 

elevated on rounded tubercles. On the anterior segments, they are in a 

nearly transverse row, but on the main body segments the various pairs 

occupy successively more posterior annulets, always in a definite position. 

The six segmental spines of each side have been named by Metcalf 

(1913b), beginning at the mid-dorsal line and progressing outward, as 

illustrated in Fig. 2: median, dorsal, dorso-lateral, lateral and two pairs 

of ventro-laterals, posterior ventro-lateral, and anterior ventro-lateral. 

The integument is tough, but transparent and delicate in appearance. 

It is indistinctly divided into segments, each with four or five annulets. 

On the ventral surface are numerous lump-like expansions, and the whole 

surface, more or less, is brought into play as a creeping sole, but there are 

never any proleg-like structures as in the saprophytic forms. 

Two anterior respiratory processes and a single posterior respiratory 

process are usually present. The posterior spiracles in this group are 

always three pairs of slits borne on the tip of two rigid tubes more or 

less completely fused into a posterior respiratory process which often 

protrudes considerably from the surface of the body. The surface on 

which the spiracles are borne has been designated the posterior spiracular 

plate. In addition to the spiracles, the posterior spiracular plate bears the 

scar of a former spiracle, a circular, rather weakly chitinized area, the 

circular plate, always located dorsad of the center of the posterior 

spiracular plate. Median to the circular plate there may be present a 

spine or ridge, elevated above the surface, the dorsal spur, and between 

the spiracles are, variously, nodules, setae, or frilled lamellae, but, in 

aphidophagous syrphids, never plumose hairs. These structures are 

referred to as interspiracular nodules, interspiracular setae, and inter- 

spiracular lamellae. 
The rectal gills are structures which seem to afford, in different genera, 

interesting characters. They are rarely found extruded in aphidophagous 

forms, although the writer has seen some score of larvae of this type with 

the rectal gills fully everted in preserved larvae. No infallible method has 
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been devised to cause the living larvae to extrude their gills. These struc- 

tures, however, can be readily examined in situ by simply splitting 

sagittally with a sharp razor blade a larva which has been killed in hot 

water and preserved for any length of time in 70 per cent alcohol. The 

rectum can be laid back from either half to expose the half of the paired 

gills on that side, directly laterad and caudad to the rectum. In all the 

aphidophagous genera examined, the gills were, on each side, a pair of 

simple finger-like processes joined at the base. Internally they terminate 

in a slender filament; when fully extruded they terminate in a simple 

closed, rounded end. They are represented in situ by Figs. 5, 7, 32, and 

52; they are shown extruded in Fig. 48. 

Saprophytic Type-—The rat-tailed larva, the short-tailed forms in- 

habiting filth or rotten wood, the phytophagous bulb flies which are 

actually immersed in a pocket of slime, the wood-boring form Temmo- 

stoma, and the scavenger Volucella are all modifications of the basic 

saprophytic type of larva characterized by a few rather constant char- 

acters. A false head is generally present; it consists of a broad anterior 

hood-like segment, as broad as or broader than the succeeding segments 

and separated from them by a slight constriction. The mouth parts are 

usually reduced and weak with the notable exception of the bulb flies, 

Merodon and Eumerus, in which the mandibular sclerites are greatly en- 

larged. The larvae of this group exhibit the longitudinal ridges on the 

floor of the pharynx which Keilin (1915) has pointed out as characteristic 

of saprophytic larvae. The external lateral mouth hooks of the aphido- 

phagous larva are missing in this larva, but around the mouth opening is 

a pair of soft fleshy flaps. Over the mouth opening and continuous with 

the esophagous is an area of chitinous bars which appear as light brown 

striations ; this is the mouth-hood of Metcalf (1913b). 

The body is usually cylindrical and bears ventrally seven pairs of 

prolegs, each with a crown of recurved, heavy hooklets. In some genera 

the hooklets are missing (Eumerus, Merodon); in others, both the hook- 

lets and prolegs (Temnostoma) are lacking. The segmental spines of this 

group may be single (Temnostoma, Merodon) but are most often double, 

triple, or multiple. There are frequently from one to four posterior fleshy 

projections covered with spines. 

Probably the most typical feature of this type is the posterior 

spiracular plate. In the rat-tailed forms it is elevated on a long telescopic 

tube, rigid only for a short distance at the tip. In the short-tailed 

saprophytes the process bearing the posterior spiracular plates is rigid 

throughout its length. The posterior spiracles have elaborately looped, 

S-shaped or denticulated apertures. The openings in some genera are not 

confined to three pairs but have become subdivided into as high as twenty- 

five or thirty pairs of openings in Temmnostoma and nine pairs in some 
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species of Volucella. The posterior spiracular plates are more completely 

fused in these forms than in the aphidophagous type and often form one 

simple oval plate. The circular plates are depressed and located near the 

center of the posterior spiracular plate. The spiracular plate is usually 

ornamented with four pairs of plumose hairs which are homologous 

with the interspiracular nodules. 

The rectal gills in this group are often many-branched bilateral struc- 

tures of a definite number of diverticula in each species (Gabler, 1932; 

Alsterberg, 1934). 

Microdon Type.—The Microdon type is one of the curiosities among 

dipterous larvae. The body form is strongly convex above, almost 

hemispherical, smoothly oval in outline from above and perfectly flat 

below. Prolegs are wanting, and the larvae creep with a wave-like motion 

of the ventral sole. Around the margin is a fringe of fleshy hair-like 

processes which Metcalf (1913b) suggests may be the migrated homo- 

logues of the segmental spines. No segments of any sort are visible. The 

tough, horny dorsum is ornamented with a reticulate pattern of ridges, 

papillae, or setae and is usually divided longitudinally into three sections 

by shallow grooves. 

The anterior spiracular processes appear to be missing. The posterior 

respiratory process is a rigid, apically bifid structure which is very un- 

usual. The circular plates are located in the median notch between the 

posterior spiracular plates, if the latter can be said to be present at all. 

The area enclosing the spiracles is swollen and dark, occupying not only 

the tip but also a short portion of the sides of the process. A complex 

system of many-branched lobules is visible in this region, but the actual 

openings of the spiracles are not apparent. 

PUPARIUM 

The puparium in the aphidophagous forms is a typical cyclorrhaphous 

puparium formed by induration of the integument of the third instar 

larva. The body shortens and rounds up, producing a stream-lined or 

tear-drop form whose proportions vary characteristically in the different 

genera. The integumental vestiture and processes of the larva remain on 

the puparium but are shrivelled and distorted. The anterior respiratory 

processes of the larva, always small, tend to become almost invisible with 

the contraction of the integument and are not functional in any case. 

The posterior respiratory process is morphologically similar but often 

more highly pigmented than that of the larva. The pupal respiratory 

horns do not appear externally in the puparia of this type. In Melanostoma 

mellinum, according to Metcalf (1916), they can be seen through the 

unusually transparent integument, as minute specks on the anterior 
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dorsum of the puparium. But in the single specimen in the writer’s 

possession, the minute respiratory horns actually protrude through the 

surface of the integument and are visible in profile as tiny nodules. 

Emergence from the puparium in all Syrphidae occurs through a circular 

opening produced when the anterior portion breaks open along certain 

definite abscission lines. In late puparia, the zones of weakening are so 

well developed that the cap, or operculum, can be readily removed by the 

touch of a needle. The operculum is convex, circular, and subdivided into 

a dorsal, crescentic piece and a ventral, scallop shell-shaped piece. These 

break apart from one another and swing outward like doors to permit 

emergence and are usually left attached at the upper and lower margins 

of the opening. 

In saprophytic forms the puparium is similarly formed from the 

indurated, inflated, larval integument, but its shape is more fusiform than 

that of the puparium of the aphidophagous type and is often angular 

anteriorly. It bears external pupal respiratory horns which are thrust up 

from the pupa through the upper or crescentic plate of the operculum, 

rupturing the integument. These do not appear for some time after 

pupariation, but their site can always be detected by a pair of swollen 

pad-like areas on the dorsum, which are obvious not only in the early 

puparium but even in the mature larva. The pupal respiratory horns 

bear numerous minute apertures. 

In the Microdon type the shape of the larva, which is relatively rigid, 

changes little, but becomes much hardened and horny. Pupal horns 

similar to those in the saprophytic type sprout from the operculum. 

FOOD HABITS AND PUPARIATION 

Although this paper is primarily taxonomic, a consideration of the 

food habits of the larvae should not be disregarded. They often afford 

indications of the identity of the larva or puparium found. For this 

reason a detailed account of the known food habits has been given for 

every species. 

An interesting review of the literature on the food habits of the larvae 

of Syrphidae is given by Metcalf (1913b) in “The Syrphidae of Ohio.” 

Thirteen of the twenty-five genera discussed in this paper are aphido- 

phagous or feed on related Homoptera. These are included in the first 

fourteen genera listed; the genus Mesogramma which is included in this 

list is exceptional in that the only species whose habits are definitely 

known is phytophagous. The predaceous syrphids crawl blindly among 

their host aphids lashing about with the anterior segments until an aphid 

is found, when the aphid is punctured by the sharp mouth hooks, raised 

into the air by all but very young syrphids, and drained of its body juices. 



16 ILLINOIS BIOLOGICAL MONOGRAPHS 

The larvae feed voraciously, one individual consuming as high as 530 

aphids during its short larval life according to Curran (1920). Since 

certain of the aphidophagous species are very abundant, they hold in 

check many a severe aphid infestation by their ravages in colonies of 

aphids. Many aphid colonies are entirely wiped out and syrphid larvae are 

not uncommonly encountered moving along twigs with a looping motion 

in search of food where no aphids are present. The beneficial effect of 

the activities of the aphidophagous species of the family probably far 

outweighs the damage done by the harmful members of the family. 

The larvae of the genera Melanostoma and Platychirus are seldom 

seen. They feed at night and rest in protected crevices by day, showing 

strong preference for extremely moist situations. The larvae of the 

genus Didea appear to be confined largely to one-host aphids, and those of 

Pipiza are generally found in colonies of woolly aphids. 

The larvae of Mesogramma polita feed on the pollen and scarify the 

tissues of corn. They, too, appear to lie quiescent during the day and 

feed chiefly at night. 

The larvae of the genera Merodon and Eumerus are the most destruc- 

tive forms of the family in the United States. They attack healthy bulbs, 

scraping out the interior of the bulb and causing it to decay and die. They 

are not common enough in Illinois to be pests of great importance. 

The larvae of Syritta and Tropidia live primarily in manure; those of 

Xylota, Brachypalpus, and Temnostoma are found in rotting, moist wood. 

Xylota, Brachyopa, and Ceria are recorded from the sap of tree wounds 

and putrifying pockets of water in tree cavities. 

The larvae of Volucella are recorded in this region as scavengers in 

the nests of Bombus where they eat dead and dying pupae. The bizarre 

mollusc-like larvae of Microdon are found in the nests of ants and were 

shown by Donisthorpe in 1911 to feed on the pellets ejected by the ants 

from their infrabuccal pockets. 
Pupariation occurs in many of the aphidophagous forms on the plant 

on which its host aphids were found. In many cases, the larva crawls to 

the ground and there pupariates under trash. 

The larvae of Mesogramma polita always pupariate on the corn plant. 

The larvae of the bulb flies leave the wet interior of the bulb and find 

a drier place for pupariation. This may be on the foliage of the plant, 

or may be just below the soil surface. 

The saprophytic larvae seek a comparatively dry and protected place, 

under bark, in the drier parts of manure or rotting wood, usually near 

the surface. 

The larvae of Volucella and Microdon pupariate usually near the 

entrance of the nests of their hosts. 
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EVIDENCE OF GENERIC RELATIONSHIPS AFFORDED 

BY THE LARVAE 

The arrangement of the genera which is used in this paper does not 

attempt to show an absolute phylogenetic sequence. The genera have, 

however, been listed with some regard to bringing together those closely 

related in form or habit. 
Williston stated in his classic “Synopsis of North American Syrphidae” 

that, “a classification drawn from the earlier [larval] characters can 

rarely supersede that founded upon the mature ones, though it may ma- 

terially modify it.” On the other hand, it seems possible to the writer, 

that the greater number and complexity of characters of the adult Syr- 

phidae may sometimes serve to confuse the picture and cause the tax- 

onomist of adult forms only to split groups unjustifiably or to unite forms 

which merit different generic status. The soundness of adult classification 

is corroborated and enforced when it is found that a unity exists between 

the larvae as well as between the adults of a given genus. 

The larvae and puparia of the Syrphidae exhibit as much variety of 

form and life habits, perhaps, as can be found in any one family of the 

Diptera. Within any one genus, however, with a few exceptions, the 

species are remarkably uniform, not only in structure, but in life habits. 

The close structural relationship of the typically aphidophagous 

genera and the typically saprophytic genera to one another has been 

pointed out previously. Within the aphidophagous group is an inter- 

esting sub-group. The genera Sphaerophoria, Allograpta, Melanostoma, 

Platychirus, and Mesogramma are all smooth, delicate-skinned larvae of 

closely similar habitus. In addition, their food habits are annectant. 

Sphaerophoria and Allograpta are primarily aphidophagous, although 

Davidson (1922) records that the early stages of Allograpta obliqua may 

live for the first few days on plant food. Melanostoma and Platychirus 

larvae are often found in situations where no aphids, or few, are present, 

and Curran has observed (Davidson, 1922) that the larvae of Mela- 

nostoma obscurum consumed both aphids and decomposing chick-weed 

and that they were more successful on the latter diet. From this facul- 

tative aphidophagous habit it is but a step to the truly phytophagous 

habit of Mesogramma polita. 

The American species of the genus Metasyrphus have been separated 

from Syrphus by Dr. C. L. Fluke (1933); the larvae of the two genera 

are actually very distinct although their life habits are much the same. 

But in the same genus with the adults of the sub-cylindrical Metasyrphus 

wiedemanni larvae, he placed the adults of the very flattened, fringed 

larvae of the “Metasyrphus’ emarginatus group and of the less flattened 

larvae of Epistrophe. In a later paper he placed the latter group in the 
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genus Epistrophe. The evidence from the known larvae would seem to 

show that Epistrophe is a unified group quite distinct from Metasyrphus, as 

Fluke has definitely shown in his taxonomic studies of the adults, and 

that his removal of the larvae of Metasyrphus is also correct. The 
characters of the larvae also indicate that the emarginatus group 

which Dr. Fluke placed with Metasyrphus does not belong there. Dr. 

Fluke has communicated personally to the writer that it was included 

in this genus with considerable doubt but that the adults are more closely 

related to Metasyrphus than to Epistrophe. Furthermore, the species of 

the emarginatus group obviously, on the basis of larval characters, do not 

belong in the genus Xanthogramma in which they are originally described. 

Xanthogramma flavipes, according to Fluke, is the only North American 

species which comes within Schiner’s original characterization and its 

larva is strikingly different from those of the emarginatus group but 

similar to a Czechoslovakian species of Nanthogramma, illustrated by 

Vimmer (1933). The characters of the larvae thus indicate that in this 

closely related group of genera, Syrphus, Metasyrphus, Epistrophe, and 

the emarginatus group are each distinct and, in the larvae, well-defined 

genera. 

The adults of the genera Welanostoma and Platychirus are so closely 

related that it is sometimes exceedingly difficult to place the females even 

in the correct genus with any certainty. The same similarity exists 

between the larvae, but neither Dr. Fluke nor the writer, apparently the 

only two who have attempted to separate the larvae of these genera, has 

had sufficient material to say whether they may or may not be indistin- 

guishable. If the larvae, after careful study, were indistinguishable, it 

would seem that the separation of the two genera may be doubtfully valid. 

PARASITES 

In the course of rearing materials for this study a number of para- 

sites of Syrphidae were reared as well. A list of the known parasitic 

Hymenoptera and the syrphids from which they have been reared is ap- 

pended at the end of this paper. Their significance is not small when it 

is considered that those which are not hyper-parasites limit the usefulness 

of beneficial syrphid larvae. 
The parasites fall into three hymenopterous families, Ichneumonidae, 

Chalcididae, and Cynipidae. The ichneumons reared were the following 

species: Diplazon laetatorius (Fab.), a preponderantly numerous species, 

Diplazon scutellaris (Cress.), Syrphoctonus agilis (Cress.), Syrphoctonus 

pleuralis (Cress.), and Zamicrotoridea syrphicola (Ashm.). The chalcids 

included four species: Bothriothorax peculiaris Howard, Eupteromalus 

dubius (Ashm.), Pachyneuron allograptae Ashm., and Syrphophagus 



CLASSIFICATION OF SYRPHIDAE—HEISS 19 

smitht Kamal. The cynipids were the species Callaspidia provancheri 

Ashm. and Aspicera sp. 

Of the ichneumons, the extremely common Diplazon laetatorius is 

probably the most important. As a parasite, it lays its eggs in the larva 

of the host or in the egg on plants, and the adult female destroys many 

other eggs of syrphids by feeding on them. Kamal (1926a) describes 

observing a female D. Jaetatorius drill a hole in an egg with her ovipositor 

and then suck the contents dry. This predaceous habit has been observed 

also by the writer. When the egg of the parasite is laid in the egg of the 

host, the larva does not hatch until after the host larva has hatched. In 

either case the adult emerges from the host puparium through a ragged 

hole bitten from the anterior end. One parasite only emerges from each 

host. The species of Syrphoctonus, according to Kamal, oviposit in the 

larva only. 

The chalcids are multiple parasites, and from five to thirty individuals 

emerge from one host through a small round emergence hole usually at 

the side and ventrad. The species of the genus Bothriothorax emerge 

from both host larvae and host puparia in which they cause a charac- 

teristic lumpy, cobblestone-like deformation of the body surface. The 

numerous oval swellings of the surface are indications of internal cavi- 

ties occupied by the developing parasites. According to Kamal, Pachy- 

neuron allograptae and the species of Conostigmus are pupal parasites, 

laying their eggs on the surface of freshly formed puparia. 

The cynipids emerge from the puparium of the host, one to a host. 

Which stage of the host is actually attacked is not known to the writer. 

A parasitized puparium can be detected within a few hours after pu- 

pariation; the integument becomes unusually dark with a brassy or 

slightly greasy sheen. The puparium often fails to round up properly and 

is notably more slender than a normal one. If the investigator is still in 

doubt, it is only necessary to await the normal emergence of the syrphid 

which takes an average of seven days in the summer. If the fly does not 

emerge on schedule it is usually parasitized, for the parasites always take 

longer for their development than the syrphid. The ichneumons emerge 

in from ten days to two weeks, the chalcids in about the same length 

of time, and the cynipids take from twenty-four to thirty-nine days for 

their emergence after the pupation of the host. 

OTHER LARVAE RESEMBLING SYRPHIDAE 

The collector of syrphid larvae inevitably comes across other aphid 

predators, some of which resemble Syrphidae to such an extent that they 

may at first be mistaken for syrphids. In the first instar many species of 

syrphids have non-contiguous posterior spiracular plates, and since the 
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predatory dipterous maggots of other families when mature are no 

larger than first instar syrphids, this confusion is not an unnatural 
mistake. 

Very common among aphids attacking cabbage and kohlrabi is A phido- 

letes meridionalis Felt, a bright orange or pinkish cecidomyiid maggot 

which never attains a length of more than 2 mm. Its conspicuous third 

instar resembles, at first acquaintance, a very young syrphid. The life 

history and immature stages of Aphidoletes meridionalis have been de- 

scribed in detail by Davis (1916). 

A predaceous agromyzid larva, Leucopis americana Malloch was en- 

countered armong colonies of the corn leaf aphid and the leaf-curling 

aphid of elm, Georgiaphis ulmi (Wilson). Malloch (1921) records it 
from several other aphids, on black locust, spirea, apple, and from Aphis 

rumicis L. It is a broadly wedge-shaped, white or greyish maggot slightly 

larger than Aphidoletes, averaging from 2.5 to 3 mm. in length when 

mature. Its short posterior respiratory processes diverge in two 

prominent cornicles from the posterior angles of the wedge-like body. 
On the flower heads of Verbasina, a coarse fall composite with wing- 

like ridges along its stem, was found a much larger larva, of 10 to 12 mm., 

beautifully patterned in tones of green and brown. Its concealing colora- 

tion among the folded sepals of the flower head made it very difficult to 

detect, as is true of many syrphids. The plants were infested with 

Macrosiphum ambrosiae Thomas. The larva, however, is not a syrphid 

but Cyaniris ladon Cramer (= Cyaniris pseudargiolus Boisduval and Le 

Conte). On removal from the plant, although the larva is legless a small 

black chitinized head is apparent. The family Lycaenidae, to which this 

species belongs, is known to include several other predaceous species. 

TAXONOMY 

GLOSSARY 

The following list of terms is given to assist the student of Syrphidae 

in the use of the keys. The definitions given are not intended to be 
comprehensive but only to clarify the terms as they are used in this paper. 

In general the writer has attempted as much as possible to avoid technical 

terminology, but it is necessary to employ expressions which indicate, as 

nearly as possible, the position and nature of the structure involved. 

Those concerning the posterior respiratory process are confusing because 

of their similarity but have been chosen with the intention of indicating, in 

each case, a distinct structure or part of a structure. 

Carina: The ridge on which the posterior spiracles are sometimes elevated, or a 

dorsal ridge of the puparium. 

Circular plate: A relatively weakly chitinized, refractive area on the dorsal inner 
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sector of the posterior spiracular plate or, in saprophytic forms, a sunken area 

located at or just above the center of the posterior spiracular plate, the inner 

stiginatic scar of Snodgrass. 

Dorsal spur: A sharply pointed spine or a ridge-like elevation of the posterior 

spiracular plate dorsad and mesad to the circular plate. 

False head: A broad, globose or hood-like anterior segment or segments with a 

visible constriction behind them. 

Integumental vestiture, integumental setae: The numerous, minute spines or hairs 

which may cover the epidermis, not including the segmental spines. 

Interspiracular nodule, interspiracular seta, interspiracular lamella: A rounded or 

roughened protuberence, hair, or lamella situated on the posterior spiracular 

plate in the angles formed by the spiracles. 

Lateral thorns: Heavily chitinized, prominent, curved hooks on the lateral margins 

of the dorsum of the false head. 

Operculum: The convex cap or anterior end of the puparium which splits off in 

two pieces when the fly emerges. 

Posterior respiratory process: The entire posterior respiratory organ, composed 

of two more or less completely fused tubes. 

Posterior spiracles: The apertures or breathing openings on each posterior spir- 

acular plate; they may be slit-like or elaborately looped and convoluted. 

Posterior sptracular plate: The flattened, or slightly rounded tip of each tube which 

bears the posterior spiracles. 

Pupal respiratory horns: Horn-like processes which grow up from the pupa and 

pierce the upper portion of the operculum in saprophytic forms; they possess 

numerous respiratory openings. 

Rectal gills: Paired, eversible, finger-like sacs which may be extruded from the 

anal opening. 

Segmental spines: Twelve major bristles on each segment, approximately in a 

transverse row in definite positions; the method of designating these spines is 

discussed in the section on the larva. 

Spiracles I, II, III: The posterior spiracles usually occur in three pairs; the dorsal 

pair is designated I, the median, II, and the most ventral, III. 

Key TO THE KNOWN GENERA 

Larvae 

Larvae tapering, elongate, of typical maggot-like form, variously wrinkled but 

without any distinct fleshy projections other than wrinkles (Figs. 1, 40) 1 

Larvae various, flattened, cylindrical or hemispherical, with or without fleshy 

projections of the body, but not of typical maggot-like form (Figs. 50, 

60:72; 78:84, 10S) a0 selon nasmaieniais ceedveasroas earns ease es eiei Gor aepaiien 9 
1. Smooth or moderately wrinkled, sleek, glistening-skinned, usually unicolor- 

ous larvae devoid of any integumental vestiture (Fig. 1)................ 2 

Noticeably wrinkled larvae, usually with a well developed color pattern of 

diagonal stripes, often with integumental vestiture (Figs. 25, 29, 40).... 5 

2. Posterior respiratory process, nearly twice or more than twice as long as 

height at tip; lettuce-green, cigar-shaped larvae (Figs. 3, 8)............ 3 

Posterior respiratory process almost sessile, variously colored but very 

transparent larvae, the posterior segments usually conspicuously broader 

and flatter than the rest (Figs. 10, 12)..........0 0... ccc cece cece eee 4 



22 

10. 

11. 

ILLINOIS BIOLOGICAL MONOGRAPHS 

. Tips of posterior respiratory process roughened when viewed from above, 

the spiracles elevated on carinae and separated by spur-like elevations; 

spiracles I and II] parallel or almost opposite one another (Figs. 8, 

I) i ava igveiat a tars vay 9S ayia: esa) avy chay vege ra 1ateeal aera dvb patieeal ovals a mas \ehavaeeee oavenetetecees Allograpta 

Tips of posterior respiratory process smooth and rounded when viewed 

from above; the spiracles not elevated on carinae nor separated by per- 

ceptible spur-like elevations; spiracles I and III converging at an angle 

(CRISS: 3: Ais. mi Pasaaedracan eee nae ae ota cea ations Sphaerophoria 

. Posterior spiracle I conspicuously shorter than II and III and widely sepa- 

rated from. IT and’ TIT (Figs; 12). 94, 17) is. ceaudandac cease cents Mesogramma 

Posterior spiracles all of about equal length and in normal positions (Figs. 

20, 21)... cece ccc e ce ccc ee cer eccesccsscsesscsse Melanostoma, Platychirus 

. Posterior respiratory process shorter than its height but not sessile; dorsal 

Spur present or absent (Pigs..24, 27; 90) secre csewscecaueie aloes ne oan ae alte 6 

Posterior respiratory process longer than high or equal to height of tube 

at tip; posterior spiracular plate with well-developed dorsal spur or ridge 

CBigs.: 3,240! 43) cccccvsiaray scare a syavs 8 Give orane Bios aia .ayaiere se ute heen eee ee 8 

. Sharp dorsal spur on posterior spiracular plate (Figs. 23, 27)......... Eupeodes 

No sharp dorsal spur on posterior spiracular plate...............00eee eee 7 

. Posterior spiracular plate slanting obliquely ventro-anteriad, so that only the 

two upper pairs of spiracles are visible usually; very prominent, large 

segmental spines on high fleshy tubercles; smaller larvae (10 mm.) (Figs. 

85, 87588, 189. GO 93) i aisketane waviness cis susan iw’ amiss eine coe nei ave past ete ees Baccha 

Posterior spiracular plate normal in position, all spiracles visible at once 

when viewed from end; larger larvae, 14-16 mm. (Fig. 24)....Lasiophthicus 

. Except for inconspicuous segmental spines, no integumental vestiture; pos- 

terior spiracular plates smoothly rounded with no high carinae, dorsal 

spur a blunt ridge; robust, broader larvae (Figs. 29, 31)............ Syrphus 

Integument covered with small sharp spines; posterior spiracular plates 

angular, with high carinae; dorsal spur a short sharp spine (Figs. 

AO), AD) cece. 2 ersia asa veccrarenbish one land Guahanetauaratel eee wore oOo eine engiaiare w aneiavalaree, aretaranels Metasyrphus 

. Larvae with lateral fleshy projections, which may be small and caudal in 

position (Merodon and Volucella, in part) (Figs. 60, 69, 78, 109, 113, 117) 10 

Larvae without lateral fleshy projections or, if with a fringe of minute 

fleshy hairs, hemispherical in shape (Figs. 96, 105, 143)................ 25 

Numerous lateral fleshy projections around entire body margin (Figs. 

50) GOS: 7B) iach aden aeons Gio aa Ne Madre Stes omtnle Devas 4.6 Utise ew enous ey sieges 11 

One or more pairs of lateral fleshy projections on posterior segments only 

(Pigs. (69; 103, V1 72) ix waciaie oxaGue ooo puenat are obs: angina caine Saou ean meres 17 

Lateral fleshy projections on sides, but none on dorsum (Figs. 50, 60)...... 12 

Lateral fleshy projections on sides continuous over dorsum in conspicuous 

pointed processes: (CMigs:. 78, 'B4))sis.6: Jie .seiere cg disssvave.cporerdea,sreyere sis a arscousdacsiacsiers 13 

2. Body broadly ovate; lateral fleshy serrations flattened, on a single plane, 

posterior spiracular plates bear rugose interspiracular nodules (Figs. 

BOS 54), dix cies. aaa ein aa ne ae eae win adieete “Metasyrphus’ emarginatus group 

Body elongate oblong; lateral fleshy serrations plump, on three slightly 

different levels, posterior spiracular plates bear short bristles on papillae 

instead of ‘nodules: CPigs. 60) 04) 5.02 iiseiease s:tisroussvero.s.etereccs cious tele Epistrophe 

. Large larvae (15 mm.), covered with black spinules, posterior spiracular 

plates almost sessile and ornamented with upright, frilled lamellae 

(Figs ::83% 84) sstiine cichey beesawsevasc cosa qodes i eapelnees eee ee ater Didea 



14. 

5: 

18. 

19, 

20. 

23. 

24, 

CLASSIFICATION OF SYRPHIDAE—HEISS 23 

Smaller larvae (6-10 mm.), usually bare or with only pale, microscopic 

spinules, posterior respiratory process longer and without frilled lamellae 

(CB 1gS2279, 140) oss src ssrergae eset ca we de SaGe ee asedulve’ss cada saeeses 14 
Posterior respiratory process more than three times as long as height at tip 

(CEigss 1406 146) ences. hone tb sca causes tale nde ea Oe aren tateg SER ES 15 

Posterior respiratory process at most three times its height at tip (Figs. 

TES 155) cote apee ater na ka oaineia See disc 8 ike Herd PERN Mara hoa eaRe vEaTEhA cae 16 

Main body segments with three dorsal transverse rows of small, fleshy, 

bristle-like projections in addition to eight or ten larger dorsal tubercles 

bearing triple, segmental bristles; posterior respiratory process four times 

as: longias wide (Big. 40) io 2... sawiwtwan aacey oc ae hae acess aves auiea Brachyopa 

No small fleshy bristle-like projections on dorsum, main body segments 

bearing sixteen tubercles; posterior respiratory process six times as long 

as wide CHigy 146) 62.0 scicndisesaow nese a eeemeuedwanaedats Cerioides signifera 

. Cylindrical larvae with high transverse rows of rounded tubercles bearing 

large spines; posterior respiratory process without dorsal spur; integu- 

ment covered with very short, fine setae (Figs. 85, 87, 88)............ Baccha 

Broad, slightly flattened larvae without prominent rounded tubercles, but 

with prominent pointed processes; posterior respiratory process with 

dorsal spur; integument papillose; larvae about 7 mm. long (Figs. 

TOME STDs) eth toc ctet Sissy rane eGe aia aon Pkg see a we ered eea fuse ead aha ROT Paragus 

. Posterior fleshy projections three pairs of long tapering tentacle-like struc- 

tures, at least three or four times the length of the posterior respiratory 

PTOCESS: CHI. LADY sce ensue aces niarasocaie's. a'8aiaelteie ca uabave esha, sitios Volucella (in part) 

Posterior fleshy projections subequal or but slightly longer than the pos- 

tEriOr TESPiTatOLry PTOCESS ir. sis. i... de Fecasekomscwdioa@deadd aecian wteeeaced 18 

No distinguishable false head; no ventral prolegs bearing hooklets, 

posterior fleshy projections very small (Figs. 69, 109, 113).............. 19 

A false head present; ventral prolegs, each bearing a crown of hook- 
Neto ACR 103. 1S4) i. sine sl enyscis aera sna cantia Mare hatuhee Oe ew acnmelerues navies 21 

Posterior respiratory process shorter than wide, large larvae (13-15 mm.) 

with one pair of very small fleshy lateral projections just ventral to the 

posterior respiratory process (Fig. 109)............00......00.0000/ Merodon 

Posterior respiratory process subequal to or longer than wide (Figs. 78, 79) 20 

Posterior spiracles simple, straight slits on high carinae, separated by strong, 

simple interspiracular bristles (Fig. 70)...... 0.0.2.0 cece eee ceeeceeeeee Pipiza 

Posterior spiracles contorted, not raised from the surface, each posterior 

spiracular plate with four groups of palmate hairs (Fig. 122)...... Eumerus 

. No stout hooks on false head (Fig. 117). 0.0.0... 0.000. c ccc cece eee eeeeeee 22 

One or more pairs of stout polished hooks on false head (Figs. 103, 134,136) 23 

2 omall larvae; ander 10) MMs. isc desde seas 4 arc0ik wascdes weeded eces oensies Syritta 

iearge larvae: 20! iM: secics wd ive pode omaa xe naan eee a ewanes Volucella (in part) 

A single pair of large lateral hooks on false head and numerous lesser 

hookleéts (Pig; 130):s..0ciscccs00s00 cbesia sede e Faa dines Brachypalpus frontosus 

Two pairs of large lateral hooks on false head and numerous lesser 

NOOKIEES 25 Pe ow iste Sree Greek whe Lae HWE a OS CaN a clhundidgacks de eee nmadeles 24 

The two large lateral hooks of each side united at base (Figs. 99, 

MOO; NOS ic.ssdie arteaa aararsiaye-amaceate darren cuca nd Fe SE ARG 3 aledcesm as io Sao VLOLE 
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The two large lateral hooks of each side separated by more than the length 

of£ione of ‘them. (Figy 138) \s oxciterec.crsowree-swie cressisravareietere etre waren s edocs Tropidia 

The two large lateral hooks on the same basal plate and separated by 

less than their diameter (Fig. 131).............0..ec0ee Brachypalpus rileyt 

Larvae hemispherical, mollusc-like, usually with a fringe of hairs around the 

margin (Fig, 143)ccn db o0ce Bent ia tinea teat pe ree eae seme Oe Microdon 

Larvae ¢ylindrical (Bigs; 94,96," 105)s5ceaescie.ccss)travovereters.elevetesstera die aisinsunnnversgens 26 

Larvae with two heavy-toothed thoracic rakes anteriorly; posterior spiracu- 

lar plate ornamented with marginal teeth and feathery palmate hairs 

Bigs: 105%, 1073) dacisa.s:0: soacaiesacgis alaseererad aisraiarscarare rave oreo ene raia asomeroierscte rs Temnostoma 

Larvae with no thoracic rakes, posterior spiracular plate smoothly rounded 

and without ornamentation (Figs. 94,96) so... scecsecescscenaaseucenete 27 

Larva with posterior spiracular tubes united at tip into a smooth oval plate; 

spiracles without carinae and elaborately contorted in four or five distinct 

loops; interspiracular nodules extremely minute (Fig. 97).............. 

suchas. tava lela vant sapaselananisna MMe egotissletanasGenaualele a etstapay ovapacters sietsye eles 2 Xanthogramma flavipes 

Larva with posterior spiracular tubes united at tip in crudely 8-shaped 

outline; slightly sinuous spiracles on prominent carinae; interspiracu- 

lar nodules large, raised, wedge-shaped areas (Fig. 95)................ 

els ATER ig cw coi Sp eee BIS Mace Seve ey hea a eg erate sfeseak Vevons auecatatara co. Chrystoxum pubescens 

Puparia 

Puparium with no external evidence of pupal respiratory horns on upper plate 

of operculum; posterior spiracules of each side three straight simple slits 

except in Xanthogramma flavipes and Metasyrphus nitens (Figs. 18, 28, 

BL, AA OT Yoo tacaoss ced ela bse alana, sa ava ayia Aognd Sioa nd 2. hids sonuedoacoigtele a al iase ayer eG wheeeict 1 

Puparium with either pupal respiratory horns or with two pad-like swellings on 

the upper plate of the operculum; the small persisting anterior respira- 

tory process of the larval stage is found at the ventral anterior margin 

of the operculum and should not be mistaken for the pupal respiratory 

horns; posterior spiracles elaborately looped or denticulate slits, or 

foliate, except in Melanostoma; sometimes more than three (Figs. 108, 

WUD, V2: 129) 141, 45) are aredead ne oa etesawaraciene § caeva terested Cae names Oo 17 

. Posterior spiracles elaborately contorted (Figs. 42, 97).................0005 2 

Posterior spiracles three pairs of simple slits, more or less straight (Figs. 

G5, AB BS): cecsate cae tov agmicera satay acacava, © pasta tGvn avacerce“ara sfdee yaybyacalenl anchdja ayeitna,e, elevate ayeiere icles 3 

. Tip of posterior respiratory process completely fused into one oval spiracu- 

lar plate, spiracles not raised above the surface, body of puparium a 

short cylinder (Fig. 97)...............2....-........Xanthogramma flavipes 

Tip of posterior respiratory process separated by a median incision into two 

spiracular plates, spiracles raised on carinae, body of puparium of typical 

tear-drop shape: (Pig. 42). 640 cseacieins ede a na cays dae die eats Metasyrphus nitens 

. Posterior spiracular plates bearing simple, sometimes small, bristles between 

the spiracles; usually narrow, elongate puparia with roughly corrugated 

margins: (Figs. 65; 67, 68.71) on..2.030) sonenvecs Ges Gunges YOR 440s veo as 4 

Posterior spiracular plates bearing interspiracular nodules or lamellae, or 

apparently no interspiracular structures, but never bristles (Fig. 47).... 5 

. Puparium bulbous anteriorly and dorso-ventrally, flattened posteriorly, nar- 

row, lateral margins irregularly corrugated, often marked with black; 

interspiracular bristles weak (Figs. 64, 65, 68)...........0.-0000 Epistrophe 
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Puparium convex but not strongly bulbous anteriorly, usually roughened, 

rugose posteriorly; interspiracular bristles strong (Figs. 67, 70)..... Pipiza 

. Puparium with shrivelled tags of larval fleshy projections, especially on the 

posterior segments or marked spike-like projections (Figs. 51, 77, 86,91). 6 

Puparium curving cleanly down to posterior respiratory process without 

any obvious tags, though sometimes strongly wrinkled in the posterior 

region. (Bigs. 16, 28:..37) 00s damanssaieeeeg ansnaecebeucere lee se ceaswie es 9 

. Puparium dorso-ventrally flattened on posterior third, strongly arched ven- 

trally, with fleshy tags around entire margin, usually distinctly marked 

with black (Pig. 51) cicisacasenssaweceeee “Metasyrphus’ emarginatus group 

Puparium compact or slender but not distinctly flattened posteriorly; fleshy 

tags over entire back as well as around margins (Figs. 77, 86)........... 7 

. Puparium large (10 mm.), golden brown, covered with black bristles, spotted 

with four longitudinal rows of black, spined papillae; posterior spiracular 

plates with frilled interspiracular lamellae (Fig. 83)................-. Didea 

Puparium small (5-6 mm.), shrivelled spines usually unicolorous with rest 

of integument, no frilled interspiracular lamellae (Fig. 77).............. 8 

. Posterior respiratory process approximately shorter than high, no dorsal 

spur on posterior spiracular plate (Figs. 88, 93).............-....00. Baccha 

Posterior respiratory process longer than high, well developed; sharp dorsal 

spur on posterior spiracular plate; very small, plumply rounded puparia 

A SJ Joa) aides rereaesorearaia ve aviary ate ave esos ernietas teenie aatice ate ea ne eateta diane Paragus 

. Slender, smooth, clavate puparia, green, straw-colored or light brown but 

often transparent, revealing through the integument in the late stages the 

adult abdominal pattern; the anal segment usually broadened into a flat 

sole; dorsal spur absent; posterior spiracles usually in a dark, roughly 

triangular field, or heavily outlined in black (Figs. 9, 17, 21)............ 10 

Roundly inflated, rougher puparia, usually strongly wrinkled about the pos- 

terior segments; dorsal spur present except in Lasiophthicus; posterior 

spiracles not in a dark triangular field (Figs. 28, 37).................0.. 13 

Posterior respiratory process nearly twice as long as height at tip (Fig. 8) 11 

Posterior respiratory process almost sessile (Fig. 16)............0.....005 12 

Tip of posterior respiratory process roughened when viewed from above; 

posterior spiracles elevated on carinae and separated by spur-like ele- 

vations, spiracles I and III parallel or almost opposite one another 

CBigs< 385, 9))'2.) accra acicislondaiaatouc sis anaaaearts arian ead ademas xe Allograpta 

Tip of posterior spiracular process smooth and rounded when viewed from 

above, spiracles not elevated on carinae nor separated by perceptible 

spur-like elevations, spiracles I and III converging at an angle (Figs. 

SistiO)) ice Ne Busia vanes Sco area ahaa os voi te bee eae Bak OORT AS Sphaerophoria 

Posterior spiracle I conspicuously shorter than II and III and widely sepa- 

fated: trom them: (Fo. 42) o.s.siais.adiciae ave, ecidarevectsaieecasre aac oad, wcarel Mesogramma 

Posterior spiracles all of about equal length and in normal positions 

(AZO ois erega. etch ce ve Juv Sense sak vaca, deh canons ces cues cumlariacdsatincth duesanaravaeneeecnast Platychirus 

No dorsal spur on the posterior spiracular plate, large robust puparia 

(7-9 mm.) with the posterior end characteristically turned down below 

the ventral surface (Fig: 28) <22.ccc.cciceneeineresmereas deaeus Lastophthicus 

A dorsal spur present on the posterior spiracular plate, puparia usually 

smaller than above, some quite robust, but posterior end usually not 

turned down below the ventral surface (except Eupeodes) (Fig. 37).... 14 
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Posterior respiratory process shorter than its height, posterior spiracles II 

and III nearly parallel to the median axis of the larva and all three ap- 

proximately parallel to one another (Figs. 23, 27).............005. Eupeodes 

Posterior respiratory process as long as or longer than its height, posterior 

spiracles II and III rarely nearly parallel to the median axis of the larva, 

but when this occurs, spiracle I is always distinctly convergent with II 

and TDL CPigs:..36)-45) sim c.cte deeesiotealne xe @ eras) tavern alee ea erates, aheecha pee teens 15 

. No integumental vestiture, posterior spiracular plates smoothly rounded with 

moderate or no carinae; plump, inflated puparia (Figs. 33, 36, 94,95).... 16 

Integument covered with spinules, posterior spiracular plates angular with 

high carinae, dorsal spur a sharp spine; longer, oblong puparia (Figs. 

Al) AB) exces encsencke a ave cisecvavaial nares eh aisha alas dle ons Ahn lalecs alate a ersievera MeGiabonee Metasyrphus 

. Dorsal spur a blunt ridge; interspiracular nodules usually rounded or oval 

PLOJECtIONS) CHIS: BO) is see /scas.aieceisiaie.a%e.eiaue siatelons ia ieya.e esaioya, opeia olal Me nlelauslaroye Syrphus 

Dorsal spur a tube-like structure surrounding the circular plate; interspi- 

racular nodules granular raised wedges (Fig. 95)....Chrysotoxum pubescens 

Puparium slender, clavate, smooth and devoid of vestiture; pupal respiratory 

horns minute, posterior spiracles straight and simple (Fig. 19)..Melanostoma 

Puparium: NOt as abOveswwasaswisantewaldels ae aes axuann : 16a eeu sie eeeman naga 18 

Puparium with flat. nearly circular operculum and two heavy-toothed tho- 

racic rakes at ventral edge of operculum (Fig. 108)............ Temnostoma 

Puparium with convex operculum and no thoracic rakes (Figs. 111, 

D375, VAT) vsti teh ok ones morn sree ya tee a eaten iste Sate eras emo gne ee Seer nee 19 

Puparium with one or more stout polished curved hooks on each side just 

below the ventral edge of the operculum (Figs. 99, 101)................. 20 

Puparium with no stout curved hooks at the ventral edge of the operculum 

(Pigs: 123) 126) 325.05 25)c3.c8e nce Sh cco dcamedavges deanna aemeas eens sGtaes 22 

A single stout hook on each side (Fig. 130)............ Brachypalpus frontosus 

Two stout hooks on each side (Figs. 99, 131, 141)............ cece eee ee eee 21 

. The two stout hooks of each side joined at base (Figs. 99, 100)......... Xylota 

The two stout hooks of each side separated by more than the length of one 

(CG VAY ro. n nya, hci ecole ousatene. ave coin eis netaiaalnganteotieceetas cuahiamaee maleate Tropidia 

The two stout hooks on the same basal plate and separated by less than 

their.diameter (Rigs 13) .bsc282-028Se cot tnd ec nd Saco dees Brachypalpus rileyt 

. Many shrivelled projections of tubercles over whole body, some long and 

hair-like (Pigs: 77,140) 146) osicsnad sie co vases dseeeonssiowessauoesieenas 23 

Shrivelled fleshy projections only at posterior end or ventral margin of 

body (Pigs: 1017 1123; 143). 9.2.0.3 godin seaie aeons des vce warn 00 as eae sets 24 

. Posterior respiratory process at least six times as long as high at tip 

(Bigs 146) t5. dagen vaccine Ceanaaten cedicnas Deceaeeee cae Woes Cerioides signifera 

Posterior respiratory process not more than four times as long as high at 

tip: (CBig: 140) sic acco c ed tad qa ae acene sccnmaaie wives + mam eleabearerced eae Brachyopa 

. Puparium hemispherical, or oval and strongly arched above, flat below, 

with a fringe around the ventral margin (Fig. 143)............... Microdon 

Puparium cylindrical or fusiform (Figs. 96, 98, 111, 123)...............005. 25 

. Puparium large (13 mm.), with posterior respiratory process short, broad 

and stump-like, about as long as wide except in Volucella nigra (Figs. 

DLT TAD) igs thao haa aah secersicuatiseadandeararand ores qievovira OOo uae © Wioriaenstetsy wererenene aerate 26 

Puparium small, not over 8 mm. long, with posterior respiratory process 

considerably longer than broad (Figs. 123, 126)...........0.ceeeeeeneee 27 
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26. A single pair of short papilla-like fleshy projections near the posterior 

respiratory process; the two posterior spiracular plates fused into one 

transverse oval plate (Figs: 111,. 112).s.0cccsasecinws cde meson sees Merodon 

Three pairs of fleshy projections near the posterior respiratory process, 

in some species very short; in others longer than the posterior respira- 

tory process; the two posterior spiracular plates usually more or less 

divided by dorsal and ventral grooves (Fig. 142).................. Volucella 

27. Pupal thoracic horn capitate, three pairs of minute posterior fleshy projec- 

tions’ (Eigse: T2126) 2k cise ans scteiare aie dats Saiainstele a side whe a@ane se tam se VOTED 

Pupal thoracic horn tapering, four pairs of minute posterior fleshy projec- 

VOTIS ACH TOS ee WZ 523) eee ar = ees wie An cRived are 4 5/Scegees as aus. cr apa ssilbiaueiayd ho Steps Eumerus 

DESCRIPTIONS AND KEYS TO SPECIES 

In general, the descriptions of larvae apply to mature or third instar 

larvae and to living, not preserved colors. 

ALLOGRAPTA Osten Sacken 

To the genus Allograpta and its closest relative, Sphaerophoria, belong 

two of the most common and most important of aphid predators, Allo- 

grapta obliqua Say and Sphaerophoria cylindrica Say. The larvae of 

both are so similar in general appearance and habits that it is difficult 

to distinguish even the genus without careful inspection. Both occur 

abundantly throughout the aphid season and may be found among aphids 

of almost any species. 

Allograpta obliqua Say 

The larva and puparium have been fully described and figured by 

Metcalf (1912a, 1913b, 1916), by Jones (1922), by Campbell and David- 

son (1924), and by Fluke (1929), as well as by other earlier workers in a 

more general fashion. 

Description of the Larva.—Length, 9-11 mm., width, 2.5 mm., height, 
2.5 mm. The larva is smooth-skinned, cylindrical, and leaf-green with 
two slender longitudinal stripes of pale green or white close to the mid- 

line on either side of the dorsal blood vessel. The segmental spines are 

pale and inconspicuous. There is no integumental vestiture; the larva 

is transversely wrinkled, but the ridges between the wrinkles are not 

prominent and, to the naked eye, it appears smooth and glossy. The pos- 

terior respiratory process is longer than the combined width of the tubes 

and is pale strawy tan, but the carinae may be outlined in deep brown 

or black. A simple two-branched pair of rectal gills sometimes protrudes 

from anal opening. 

Recognition Characters.—1. Tip of the posterior respiratory process 
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in profile irregular, posterior spiracles raised on carinae and large, pro- 

truding interspiracular nodules (Fig. 8). 2. Posterior spiracles I and III 

nearly in one line drawn through them diagonally across the plate 

(Fig. 9). 3. Posterior respiratory process at least 0.5 mm. long, and the 

two component tubes divergent at the tip. 4. The tubes of the posterior 

respiratory process divergent at their tip (Fig. 8). 

Puparium.—Length, 5.5 mm., width, 2.5 mm., height, 2.3 mm. The 

puparium of Allograpta obliqua has an elongate tear-drop shape, some- 

what cylindrical medially. The surface becomes inflated and loses all 

trace of wrinkles. Clear light green at first, it usually changes to a clear 

rich brown. Some puparia remain green throughout the puparial period. 

Late in the puparial period, the reddish eyes and dark diagonal abdominal 

stripes of the imago can sometimes be readily seen through the trans- 

parent integument. The characteristics of the posterior respiratory 

process are the same as those of the larva. 

Food Habits —The larvae of this species have been taken among 

colonies of the following aphids: Aphis gossypii Glover on muskmelons 

and cucumbers, Rhopalosiphum pseudo-brassicae (Davis) on turnips, 

Amphorophora cosmopolitana Mason on wild lettuce, Myzocallis alham- 
bra Davidson on burr and white oak, Macrosiphum sanborni Gillette on 

chrysanthemum, Aphis viburnicola Gillette on viburnum, Aphis rumicis 

Linn. on curly dock, Aphis oestlundi Gillette on evening primrose and 
Myzus persicae (Sulzer) and Brevicoryne brassicae (Linn.) on cabbage, 

kohlrabi, and broccoli. Curran (1920) lists in addition 4 phis pomi DeGeer, 

the green apple aphid, Aphis cardui Linn., the thistle aphid, and Myzus 

cerast (Fabr.), the black cherry aphid. 

SPHAEROPHORIA St. Fargeau and Serville 

The larvae of this genus, like those of Allograpta, are common and 

valuable enemies of aphids. They exceed in numbers any other species of 

syrphid in this region, except Mesogramma marginata, whose larval food 

habits are unknown. Since, according to Curran (1920), the larvae of 

this species also consume more aphids per individual than those of any 

other species, this species may be said to be the most beneficial syrphid 

in Illinois. 

KEY TO SPECIES OF SPHAEROPHORIA 

Smaller larvae, averaging 10 mm., posterior respiratory process 0.5 mm. in 

length, the tip fairly smooth with small interspiracular nodules. ...cylindrica 

Larger larvae, averaging 11 mm., posterior respiratory process much shorter than 

that of cylindrica, 0.25 mm. to 0.45 mm. and with a very smooth tip...robusta 
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Sphaerophoria cylindrica (Say) 

The larva and puparium of this species are described in detail and 

figured by Metcalf in 1912. In 1913 and 1916, briefer descriptions are 

given by the same author. The posterior spiracular plate is figured by 

Fluke (1929), who reports this species less common in Wisconsin than 

Sphaerophoria robusta (scripta). 

Description of the Larva (Fig. 1).—Length, 10 mm., width, 2.5 mm., 

height, 2.5 mm. It is a smooth, green larva of the same size, color, and 

habits as Allograpta and can be distinguished from it only by the charac- 

teristics of the posterior respiratory process given below. 

Recognition Characters—1. Tip of the posterior respiratory process 

in profile smoothly rounded and shallowly notched; posterior spiracles 

not raised on carinae, interspiracular nodules inconspicuous (Figs. 3, 4). 

2. Posterior spiracles I and III converge distinctly toward its center, 

forming an obtuse angle (Fig. 4). 3. Posterior respiratory process about 

0.5 mm. 4. Tubes of posterior respiratory process vary from not at all 

divergent at the tip to slightly divergent at tip (Fig. 3). 

Puparium.—Length, 5.5 mm., width, 2.5 mm., height, 2.3 mm. As in 

Allograpta, the puparium is slender and elongate. It often remains green 

throughout the puparial period, but may turn reddish brown. Late in the 

puparial period, the adult pattern is visible through the integument. The 

characters of the posterior respiratory process are the same as those of 

the larva. 

Food Habits.—The larvae of this species have been taken among 

colonies of the following aphids: Aphis gossypii on muskmelons and cu- 

cumbers, Aphis nerii on wild lettuce, Rhopalosiphum pseudo-brassicae on 

turnips, Amphorophora cosmopolitana on wild lettuce, Myzocallis al- 

hambra on burr and white oak, Macrosiphum sanborni on chrysanthemum, 

Aphis viburnicola on viburnum, Aphis rumicis on curly dock, Aphis 

oestlundi on evening primrose, and Myzus persicae and Brevicoryne 

brassicae on cabbage, kohlrabi, and broccoli. Curran (1920) lists in ad- 

dition Aphis pomi, the green apple aphid, Aphis cardui, the thistle aphid, 

and Myzus cerasi, the black cherry aphid. 

Sphaerophoria robusta Curran (Sphaerophoria scripta Fluke) 

This is the Sphaerophoria scripta of Fluke and has been reported by 

him (1929) as being much more common in Wisconsin than Sphaero- 

phoria cylindrica. The adults have been taken in the Urbana region rarely, 

but the larvae have not been seen by the writer. The larvae are slightly 

larger than those of cylindrica, averaging 11 mm. 
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Fluke distinguishes the larva as follows: 1. Tip of posterior respi- 

ratory process in profile, smooth. He mentions that the interspiracular 

nodules are even less conspicuous than in Sphaerophoria cylindrica 

(Fig. 6). 2. Posterior respiratory process is much shorter than that 

of cylindrica, from .25 mm. to .45 mm., a difference which can be dis- 

tinguished by the naked eye. 

Food Habits——Fluke (1929) reared this species from Macrosiphum 

(Illinoia) pisi (Kalt.) the pea aphid. 

Sphaerophoria menthastri Linnaeus 

The writer has not seen any larvae of this species, but a series of 

puparia loaned by Dr. C. L. Fluke show, in the majority of puparia, but 

not all, a distinct black cross-banding on the anterior end, a feature not 

known to occur on the puparium of any other species of this group. 

Judging from other banded puparia, indications of these bands are prob- 

ably not present in the larva. The posterior respiratory process, in the 

absence of sufficient material, cannot be distinguished from that of 

robusta. 

MesoGRAMMA Loew 

The larvae of the genus Mesogramma, as tar as they have been ob- 

served, are delicate, glossy-skinned larvae which are nearly cylindrical in 

the mid-region, tapering anteriorly, and blunt, flattened, and emarginate 

at the posterior end. The integument is so transparent that the tracheal 

tubes and most of the internal organs are plainly visible. The posterior 

respiratory process is very short, and the two lowest spiracles have mi- 

grated down to the extreme ventral edge of the spiracular plate. 

The most interesting single fact about this genus is the unusual food 
habits of the larvae. Although Mesogramma is not the only phytophagous 

syrphid (Merodon and Eumerus, the bulb flies, and Chilosia, recorded 

from living wood, are both phytophagous and saprophagous), it is one 

of the very few phytophagous larvae of the typically slender, maggot-like 

aphidophagous type and probably was originally of this habit. Meso- 

gramma polita Say is the “corn-feeding Syrphus fly” described nearly 

fifty years ago by Riley and Howard. 

A few specimens of the other known larvae of this genus, Meso- 

gramma marginata Say, were reared by Fluke (1929). In spite of the 

fact that this is an exceedingly common species, the adults occurring by 

the hundreds in the summer time in open grassy places, the normal food 

habit of the larva is still an uncertainty. Fluke succeeded in rearing 

three adults from eggs laid on pea vines. The larvae were three-fourths 

grown before they were observed to attack a pea aphid and some de- 

veloped for three days (about half the normal larval life) in cages where 
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no pollen or aphids were present at all. Fluke is of the opinion that they 

fed on the bloom of the pea leaves. Folsom (1909) gives both Meso- 

gramma polita and marginata as aphidophagous. This was undoubtedly 

their primitive habit and may still be, in part, that of marginata, but 

Folsom’s observations seem to be based largely on inference. 

In addition to Mesogramma polita and marginata, there is a third 

abundant species in the Illinois region, geminata, the adult of which seems 

to prefer the open sunny places of woods and orchards. The habits of 

its larva are unknown, although Fluke (1929) took two larvae from 

alfalfa heavily infested with Macrosiphum pisi, but they were not sepa- 

rated out until they emerged as adults. Folsom (1922) lists the species as 

a predator. It is possible that this species may attack a root aphid in the 

situations where it is most abundant or may be an internal feeder in 

plants and has thus escaped observation. 

KEY TO SPECIES OF MESOGRAMMA 

Larger species, 8 mm. or more; posterior spiracular plates completely sepa- 

ACC peat ye aes aae eters rs, cts C98 ay oc nent Ee Pics) Wb, Boh eenatiey a toa ark. caves polita 

Smaller species, 4 to 6 mm.; posterior spiracular plates fused. marginata or geminata 

Mesogramma polita Say 

The stages of Mesogramma polita were described by Riley and 

Howard (1888). Their figures, which show the general appearance of 

the larva, puparium, and adult, have been repeated in many publications 

since. Sanderson (1900) described the larva, puparium, and imago more 

completely and illustrated them with actual photographs. Metcalf (1913b) 

pictures the posterior respiratory process of the puparium and the 

outline of the puparium but does not give a new description. Richard- 

son (1915) gives no figures but an excellent biological account and a 

complete review of the literature. 

Description of the Larva (Fig. 10)—The mature larva is 9-12 mm. 

long, 2 mm. wide, and 2 mm. high. It is almost cylindrical in the mid- 

region but tapers cephalad and ends caudally in a blunt, flattened, emargi- 

nate anal segment. Each true segment is divided into 4 or 5 subequal 

annulations, which gives the maggot apparently 40 regular earthworm- 

like rings. The integument is finely papillose and so translucent that many 

internal structures are readily visible through it. 

The color of the larva varies with different ages and individuals. All 

first instar larvae are clear pollen-yellow without markings, except where 

the visceral contents show as a brownish mass. Second instar larvae 

(Fig. 11) are translucent yellow with two bright rose (often purple) 

stripes, immediately on either side of the dorsal blood vessel, which 
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pulsate with the contractions of the heart. The third instar larvae 

(Fig. 10) are colorless, pale straw-yellow or translucent pale-green with 

much softer rose or rosy-tan dorsal stripes or, more rarely, dorsal stripes 

completely lacking. 

The anterior spiracles are small brown knobs on the second visible 

anterior segment. From these the main tracheal trunks run back half- 

way down the sides as slightly undulating silver tubes, clearly seen 

through the integument, and end in the posterior respiratory processes. 

In the anterior third, under the rose stripes, is a large, shining white 

fat-body. 
The posterior respiratory process is sessile or nearly so, and it is 

unique among the syrphid larvae which the writer has examined in having 

the spiracular plates coinpletely separated from one another (Figs. 10, 12). 

They appear as two light brown spots on the upper surface of the flat- 

tened, emarginate anal segment. The arrangement of the spiracles is 

striking ; the upper spiracle is only half as long as the others and isolated 

by more than twice its length from the other two. The latter are crowded 

down to the ventral edge but not reduced in size. Rectal gills appear to 

be absent. 

Puparium (Figs. 13, 16, 18).—The puparium is 7-8 mm. long, 2.4 mm. 
wide at the widest point, and 2 mm. high. It is club-shaped, rounded an- 

teriorly, and tapers gradually to the anal segment, which is broader and 

flatter than that of the larva. The regular annulations of the larva have 

disappeared, and a carina is present immediately anterior to the posterior 

spiracles. The puparium is at first lucid yellow or greenish and retains the 

rose-colored stripes of the larva; it then changes to a clear opaque tan, 

variously pencilled with dark lines, which have no relation, apparently, 

to the color markings of the larva. When fully marked there is : (1) a 

median dorsal longitudinal line which may extend from the apex of the 

puparium to the posterior respiratory process, (2) a well defined longi- 

tudinal lateral line halfway down each side for about three-fourths the 

total body length, (3) a broken, undulating, sub-dorsal line on each side, 

midway between the last two, and (4) a sub-lateral, broken line on each 

side below the lateral line. The presence of the lateral lines alone are the 

commonest condition, but all may be absent. 

The posterior processes differ from those of the larva in that they 

are more or less united by a brownish hardening of the integument 

between them, and the spiracles are heavily ringed with black. 

Food Habits——The first instar larvae were found in quiescent masses 

of a hundred or more lying closely packed and parallel to one another 

under the upper leaf sheaths of sweet corn. On being disturbed, they 

become very active, moving rapidly about with a looping motion. When at 
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rest, they seek the moist situations about the plant, probably because of 

their delicate skins. At this stage they are engorged with yellow pollen 

and are rich yellow. In the second instar they are exactly the same size 

and of much the same shape as a single corn anther; the groove of the 

anther is mimicked by the double dorsal stripe. Thus, when seen out on 

the leaf, lying quiet, they resemble a fallen anther among the pollen on the 

leaf surface. They are scattered farther down the stalk than the first 

instar and probably feed on juices of the plant as well as pollen. 

Adult larvae were observed later beneath every leaf sheath from the 

top to the base of the corn stalk, in small groups of three or four, scraping 

away industriously at the succulent tissues of the leaf sheath and leaving 

wet patches of broken cells. That they also feed on pollen 1s shown by 

golden yellow, or brownish, visceral contents, but some show only clear 

translucent bodies, indicating that they feed on exuding sap alone. The 

mature larvae, with their soft green or straw-colored bodies and purplish 

dorsal lines, mimic the purple-veined glumes of the corn tassel. Some 

are found here as well as under the leaf sheaths and on the blades. Their 

habit of pupariating head downward among the florets of the tassel and 

their shape and coloration makes them almost indistinguishable from the 

true florets. Under the leaf sheaths and in the crevices of the ear husks 

they also pupariate head downward, often in such pools of sap and dew 

that only the posterior spiracles, now uppermost, protrude from the liquid. 

Mesogramma marginata Say 

The only available description of this species is given by Fluke (1929), 

who succeeded in rearing it from eggs in the laboratory. He figures the 

puparium and the posterior spiracular plates. 

Description of the Larva (Fig. 14).—Fluke (1929) describes the larva 

as follows: “4 to 4.5 mm. long, 1 mm. wide. Body light greenish yellow. 

The only dark areas are where the viscera show through. Integument 

transparent, very slightly papillose. Segmental spines very short and 

light in color; no integumental vestiture. 

“The posterior respiratory organ situated on a papillose base which 

is as high as the appendage is long. The chitinous ring is not very strong 

and surrounds the entire organ with gentle indentation curves both dorsal 

and ventral. In the evolutionary development of this species, spiracles IT 

and II] have migrated so that II now occupies the position of IIT. This 

also means that the inner or mesal ends of the spiracle were once the 

outer or distal ends.” 

Puparium (Fig. 15).—This description is also quoted from Fluke 

(1929). 

“Length 5.2 mm., width 1.5 mm., widest at the front one-third; evenly 
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rounded anteriorly, tapering gradually to rear. Ventral line almost 

straight. Two prominent irregular, curved dark lines along the sides, the 

more dorsal one running from near the front end to within 1 mm. of the 

rear. Lower line a little more than half as long as the pupa.” 

Food Habits.—Not known. 

Mesogramma geminata Say 

The larva of this species is unknown, but Dr. C. L. Fluke has kindly 

loaned a puparium from which the drawing of the posterior spiracles 

and the following description are made: 

Puparium.—Length, 7 mm., width, 2 mm., height, 2 mm.; broad and 

evenly rounded at anterior end and tapering evenly toward the rear. The 

color is light golden-brown. Two dark lines are present along the sides 

in the same position as those in marginata and of about the same extent. 

The posterior spiracular plates (Fig. 17) are contiguous in the puparium, 

and from their structure were evidently so in the larva as well. The 

spiracles, as in the other puparia of Mesogramma, are raised on blackened 

carinae. 

Food Habits.—Not known. 

Melanostoma Schiner and Platychirus St. Fargeau and Serville 

Although the males of these two genera appear to be distinct, the 

females are very difficult to assign even to genus. The larvae, also, are 

so similar as to make it impossible up to the present to distinguish the 

genera. 

The larvae of the two genera are both smooth, glossy-skinned, slightly 

flattened, and maggot-like. They are characterized by an unusual trans- 

parency of the integument and by almost sessile posterior spiracular 

plates which have a dark triangular field around them. 

The larvae of both genera are nocturnal and show a strong preference 

for quite moist situations. When disturbed, they become very active and 

display the most remarkable speed of travel that the writer has observed 

in any syrphid. 

The two genera seem to present a transition group in food habits. 

Metcalf (1916) records finding a large number of Melanostoma mel- 

linum larvae on rape plants infested with Myzus persicae, but the aphids 

were much fewer in numbers than the predators. He reared the larvae 

in the laboratory on Aphis cornifoliae Fitch and Myzus persicae, but the 

larvae refused other species. Davidson (1922) observed that M. stegnum 

raised on a diet of aphids became undersized imagines, suggesting that 

aphids were not their normal diet. He records the observation of Curran 
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that the larvae of M. obscurum consumed both aphids and decomposing 

chickweed and that they were more successful on the chickweed. In David- 

son’s cages, there was no decomposing plant material. He makes an in- 

teresting suggestion: “It is possible that several of the species of Me- 

lanostoma are both phytophagous and entomophagous in the larval stage, 

and that even these are undergoing a transition in habit, changing from 

plant to insect feeders. The nocturnal habit of feeding and desire for 

concealment suggests that it may not have been so long ago that the 

larvae normally lived in obscurity inside plants, or in the open in darker 

situations than growing plants normally afford.” 

The larvae of Platychirus quadratus have been taken by the writer 

on rape where there was an apparent absence of aphids. On the other 

hand, Metcalf (1917) reared P. perpallidus from eggs in the laboratory 

on Aphis cornifoliae, and Fluke (1929) records taking hundreds of the 

larvae of P. hyperboreus from alfalfa infested with Macrosiphum pisi. 

He also collected P. quadratus among Hyalopterus pruni (Geoffroy), an 

aphid of Phragmites. Verrall (1901) states that P. scutatus, an European 

species, “is said to have been bred from rotten fungi.” Although the 

latter record is doubted by some authors, it may be said that the larvae 

of Platychirus exhibit a tendency toward variable feeding habits similar 

to that of Melanostoma. 

Of the following species, the writer has seen the living larvae of 

Platychirus quadratus only, although she has been able to examine several 

species of puparia. The characters of the puparia and those given in the 

descriptions of other authors have been insufficient to separate the species 

in this group. 

Melanostoma mellinum Linnaeus 

The larva and puparium have been described in detail and figured by 

Metcalf (1916). The author has not seen the larva of this species, and 

the following description has been taken from his paper. The description 

of the puparium was made from a single specimen in the immature col- 

lection of the Department of Entomology at the University of Illinois. 

Description of Larva.—Length, when well extended, 8-9 mm., width 

2.5 mm. Color lettuce-green, a little more yellowish mediad. Since the 

integument is unusually transparent, the viscera show through the body 

wall with unusual plainness. 

The integument is finely papillose without vestiture. The segmental 

spines consist of a fleshy, subconical base surmounted by a slender, 

blunt peg of about equal height, the whole small, light colored, entirely 

inconspicuous. 

The posterior respiratory process is about 0.3 mm. broad at the end, 

about 0.17 mm. in height and elevated above the surface of the last 
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segment only to a length of about 0.1 mm. The circular plate is evident, 

and the pairs of spiracles are unusually short: less than twice as long 

as broad. The interspiracular ornamentation consists of four pairs of 

short rounded nodules. There is a moderate emargination between the 

two posterior spiracular plates. 

Puparium (Fig. 19).—Length, 6 mm., width at anterior end, 2.25 mm., 

height, 1.7 mm. General body form clavate, sloping in narrow ridge 

down to posterior respiratory process. Color yellowish green, trans- 

lucent, with tendency towards opalescence. 

Under either the highest power of a binocular miscroscope or under 

the low power of a compound microscope, the pupal respiratory horn is 

clearly evident as a small reddish brown projection rising from the dorsal 

plate of the operculum. It is slightly longer than its diameter. The eight 

oval areas figured by Metcalf (Fig. 19) are difficult to see on the speci- 

men examined by the writer. The features of the posterior respiratory 

process are the same as those of the larva, but the spiracles are sur- 

rounded by a black triangle. 

Food Habits—From eggs deposited on rape, and larvae found in 

moist places near the ground under the leaves of rape, Metcalf (1916) 

reared this species in the laboratory on Myzus persicae and Aphis corni- 

foliae Fitch from Cornus. His records do not absolutely establish whether 

the larvae were aphidophagous in the field or were feeding on rotting 

material in the moist situations at the base of the plants. 

Melanostoma obscurum Say 

The adults of this species are not uncommon in the Illinois region 

and are very generally distributed over the United States. The author 

has reared puparia loaned by Dr. C. L. Fluke but is unable to distinguish 

these in any way from those of A/. mellinum. The posterior spiracular 

plates are shown in Fig. 21. 

Platychirus quadratus (Say) 

The puparium and posterior respiratory process of this species were 

figured by Metcalf (1913) but no description was given. Fluke (1929) 

figures the posterior spiracular process and a parasitized puparium. 

Description of the Larva—Length, 10-12 mm., width, 2.25 mm., 

height, 2 mm. The color is bright, rich orange to translucent orangish 

brown with the visceral bodies variously modifying the general colora- 

tion through the transparent integument. There are two dull white sub- 

lateral visceral lines similar to those in Sphaerophoria (Fig. 1). 

The body is distinctly spindle-shaped with a broad, flat, truncate 
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posterior segment. The secondary wrinkles are slight and inconspicuous, 

the segmental spines minute. 

The posterior respiratory process is a light reddish brown, almost 

concolorous with the body color and projects but slightly above the 

surface. The three posterior spiracles are located in a roughly triangular 

field, frequently darker than the rest of the plate, and always so in the 

puparium. The writer has been unable to find in P. quadratus the den- 

ticles along the sides of the spiracles as described by Metcalf for P. 

perpallidus. The interspiracular nodules are exceedingly minute and 

located on the triangular field. The circular plate is prominent, with a 

distinct rim and fine radiating lines in its disk. 

Puparium.—Length, 6 mm., width, 2.5 mm., height, 2.3 mm. The 

shape is more inflated than that figured for Melanostoma mellinum 

(Fig. 19) having a distinct convexity posteriorly. The color is strawy- 

tan; in later puparia, the pattern of the adult shows through the pupa- 

rium. The posterior respiratory process is similar to that of the larva 

except for increased pigmentation around the spiracles. 

Food Habits——The larvae were reared from eggs laid by adults caught 

hovering around rape; they were reared in the laboratory on Myzus 

persicae. 

Platychirus hyperboreus Staeger (= Platychirus erraticus Curran) 

The stages of this species are very completely described by Fluke 

(1929) from Wisconsin where it is a very important predator of the 

pea aphid. He figures the puparium and the posterior spiracular plate, 

and gives in addition photographs of eggs, a larva, and puparia. The 

species occurs in IIlinois but the larvae have not been seen by the writer. 

The following descriptions have been condensed from Fluke’s account. 

Description of the Larva.—Length, 11-11.5 mm., width, 2.5 mm., 

height, 2 mm. The predominating color is pinkish salmon with the adi- 

pose tissue showing through principally as two sublateral lines. On each 

side of the dark and prominent heart line are several very irregular, 

interrupted lines of white. 

The body is decidedly pointed anteriorly, the wrinkling gentle with 

few folds. The integument is very finely papillose without any spiny 

vestiture. The segmental spines are short, white, and inconspicuous. 

The posterior spiracular plates are so similar to those of P. quadratus 

that the writer is unable to distinguish the two; Fluke gives the following 

tentative, but admittedly weak, distinguishing characters: P. hyper- 

boreus: spiracles appear wider, circular plates with radiating, spreading 

grooves; P. quadratus: spiracles longer and more slender, circular plates 

with radiating, spreading lines, not grooves. 
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In this species, as in P. quadratus, the denticles around the spiracles 

described by Metcalf for P. perpallidus are lacking. 

Puparium.—Length, 6 mm., width, 2.5 mm., height, 2.3 mm. Light 

brown in color. A few days before emergence the pattern of the adult 

becomes discernible. 

Food Habits——Fluke reared this species from Macrosiphum pisi on 

peas and alfalfa. 

Platychirus perpallidus Verrall 

The stages of this European species were described very carefully by 

Metcalf (1917) from Maine. His account is accompanied by figures of 

the eggs, larva, puparium, and adult. The description is taken from 

Metcalf’s account. 

Description of the Larva.—Length 10-11 mm., width at middle, 

1.72-2 mm., height, about 2 mm. An elongate, slender-bodied larva with 

moderate wrinkling and gently irregular margin. The color is a beautiful 

bright tan. On each side of the darker heart line is a broad, whitish 

stripe of adipose tissue, giving off at the sides irregular curved tongues 

of white which form an indefinite broken stripe of white. A third pair 
of whitish stripes, slender, broken, and irregular, lie close to the lateral 

margins. 

The posterior spiracular plates (Fig. 20) are almost sessile, the respi- 

ratory process being about 0.18 mm. long. The circular plates are distinct, 

the interspiracular nodules very small. Each spiracle has a row of sepa- 

rate minute rounded denticles along its margin, increasing its apparent 

width. 

Puparium.—Length, 5.5 mm., width, 1.85 mm., height, 1.75 mm. The 
colors of the larva are at first carried over into the puparium but are 

gradually transformed to a uniform reddish brown. In side view the 

puparium is moderately inflated; from the maximum height about the 

anterior third it descends in a moderate hump over the posterior third to 

the posterior respiratory process. 

Food Habits——This species was reared in the laboratory on Aphis 

cornifoliae and Aphis spiraecola Patch by Metcalf (1917). 

LasiopuHtuHicus Rondani 

The representative of this genus, Lasiophthicus pyrastri Linnaeus, is a 

typically western species where, according to Essig, (1926), it is the most 

abundant and beneficial as well as the best known syrphid. He says it 

is found in every western state, including British Columbia in Canada. 

The larvae are voracious and general feeders and the adults strong fliers. 

Fluke (1929) believes that it would be practical to introduce this valuable 
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species into Wisconsin, where another western species, Eupeodes volucris, 

has already become established accidentally. Because this species is so 

important in the West and may eventually become common in Illinois, 

it has been included in this paper. 

Lasiophthicus pyrastri Linnaeus 

The larva and puparium of this species were described in detail and 

figured in colors by Jones (1922). Campbell and Davidson (1924) de- 

scribe the same stages rather briefly and discuss the food habits; they 

give a photograph of the larvae. Essig (1926) discusses the stages briefly 

in “Insects of Western North America.” Fluke (1929) figured the pos- 

terior spiracular plates, and a description of their features was given. 

For this species, three names are in common use, Scaeva pyrastri, 

Catabomba pyrastri, and Lasiophthicus pyrastri. The writer is following 

Aldrich in using Lasiophthicus as the generic name. 
The material for the drawings was kindly loaned by Dr. C. L. Fluke 

and came originally from California. The descriptions have been in part 

adapted from the authors mentioned above and in part taken from pre- 

served specimens. 

Description of the Larva.—Average length, 14-16 mm., width, 3.5 

mm. Pea-green to a brownish green, a lighter green anteriorly and more 

yellowish posteriorly, with a narrow dorsal, longitudinal, white stripe and 

two fainter and more irregular white dorso-lateral stripes, growing darker 

posteriorly. The line of the dorsal blood vessel is inconspicuous. 

The body is subcylindrical, tapering anteriorly and truncate posteri- 

orly, irregular in outline and very much wrinkled transversely. The 

segments are distinct. The integument is papillose and covered with 

microscopic pale setae. The segmental spines are short and inconspicuous. 

The posterior respiratory process (Fig. 24) is dark brown and is 

shorter than the combined width of the tubes, basally contiguous and 

apically slightly divergent. The most characteristic feature is the position 

of spiracle II, which has shifted around and downward with the result 

that spiracles IT and III are approximately parallel. The dorsal spine is 

wanting altogether. The circular plates are surrounded entirely by a 

thickened rim. The interspiracular nodules are minute and inconspicuous. 

The chitinous bars (Fig. 22) in the posterior spiracles of this genus 

are more closely related to those of Syrphus than Metasyrphus. They 

consist of an irregular fringe of minute pegs on slightly different levels 

protruding into the openings. On the tips of every third or fourth peg 

is a slender rod, enlarged at the end. 

Recognition Characters.—1. Large larvae (10-15 mm.) varying from 

green to brownish green with white longitudinal stripes. 2. Posterior 
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spiracles I] and III approximately parallel and directed dorso-ventrally 

(Fig. 24). 3. No dorsal spine on posterior spiracular plate. 

Puparium (Fig. 28).—Length, 8.5 mm., width, 3.5-5 mm., height, 

3-3.5 mm. General color dark brown, tinged with pink. Anterior end 

inflated, tapering abruptly from beyond the middle to the posterior end. 

Dorsum broadly convex, venter fairly straight, slightly concave toward the 

posterior end. The posterior, rather square segment curls down under 

the body on pupariation in a characteristic little lip, exposing more fully 

the dark brown posterior respiratory process. The features of the spi- 

racular plates are the same as those in the larva (Fig. 24). 

Food Habits.—This species, like Syrphus and Metasyrphus, is a very 

general feeder. Jones (1922) records individuals from Periphyllus ne- 

gundinis (Thomas) on box-elder, and he reared them successfully from 

Aphis helianthi Monell, Aphis avenae Fabr., Aphis carbocolor Gillette, 

Brevicoryne (Aphis) brassicae, Aphis pomi de Geer, Macrosiphum solani- 

folti (Ashm.), Myzus cerasi, and Clavigerus (Melanoxantherus) bicolor 

(Oestlund). He noted that in the cages they were even cannibalistic. 

Campbell and Davidson (1924) record them, in addition, from Aphis 

gossypii, Aphis maidis, Brevicoryne pseudobrassicae, Macrosiphum pisi, 

Macrosiphum albifrons Essig, Macrosiphum rosae (Linn.), Myzus per- 

sicae, and Chromaplus juglandicola (Kalt.). 

Eupeopes Osten Sacken 

Three species of the genus Eupeodes have been described. The best 

known, volucris, is a typically western syrphid and is one of the most 

abundant and important aphidophagous species of western United States, 

occurring in California throughout the entire year, according to Campbell 

and Davidson (1924), and especially in arid regions, according to Fluke. 

The writer has never collected specimens of this fly in Hlinois and there 

are none in the collection of the Illinois State Natural History Survey, 

but Fluke (1929) records six specimens from Wisconsin between 1919 

and 1926 and thinks it may in time become common in the Middle West. 

The genus is very closely related to the genus Syrphus, and the larvae 

resemble those of Syrphus, being long, rather slender, and tapering an- 

teriorly. Like Syrphus, they have a very short posterior respiratory 

process. The segmental spines are conspicuous. The most striking feature, 

which may be a generic one, is a peculiarity of the spiracular plates in 

which the angle between spiracles I and II is very great, so that the 

three spiracles are almost parallel to one another. No other syrphids show 

such complete divergence of the two upper spiracles, although, as Fluke 

has pointed out, Lasiophthicus pyrastri and Syrphus meadii approach 

it, but they are readily distinguished by other characters. 
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Eupeodes volucris Osten Sacken 

Jones (1922) described the stages and figured the larva and pupa- 

rium in colors. Smith (1923) gave a figure of the larva but no descrip- 

tion. Campbell and Davidson (1924) also described the immature stages 

and gave a figure of the mature larva and a photograph of a partly grown 

larva. Fluke (1929) describes the posterior respiratory process and gives 

a figure of the spiracular plates. 

The following descriptions were made from living larvae and puparia 

reared in Colorado by the writer. 

Description of Larva (Fig. 25).—Length of mature larva, 9-14 mm., 

width, 2-3.25 mm. Typical maggot-like form tapering anteriorly, some- 

what flattened and truncate posteriorly. The larva has a moderately spiny 

appearance, due to conspicuous segmental spines which consist of a long, 

blunt, peg-like distal segment on a broad basal segment (Fig. 26). 

The color of the larva usually presents a greenish general appearance, 

streaked dorsally with soft pink and white, yellow and white, or green 

and white. A broad median band along the dorsum varies from soft 

flesh-pink, dull salmon, or yellowish to leaf-green. It is bordered laterally 

by two narrow, irregular white lines which follow the ridge of the dorso- 

lateral segmental bristles. Beyond these lines on each side the sides and 

venter are soft leaf-green, rarely dull straw-yellow. The median dorsal 

blood vessel is very narrow and inconspicuous. On the four segments 

just anterior to the posterior respiratory process are oblique brownish 

lines of variable distinctness due to minute brown cutaneous speckling. 

The posterior respiratory process is light golden brown and normally 

recessed in a fleshy depression, so that in a living larva it is usually in- 

visible from above. The process is short with a characteristic ventro- 

lateral chitinized lobe at the base of each tube. Only the upper spiracles 

have a carina. A sharp dorsal spur is present. The arrangement of the 

spiracles is distinctive, with spiracles I] and III nearly parallel and 

vertical in position. 

Recognition Characters.—1. Segmental spines in form of a blunt peg, 

four times as long as wide, on broad basal segment (Fig. 26). 2. Pos- 

terior respiratory process short (Fig. 23) with sharp dorsal spur, and 

the two lowest spiracles of each side approximately parallel to the median 

axis. 

Puparium.—Length, 5.5-6.5 mm., width, 2.5-3 mm. Dorsum broadly 

convex ; venter almost straight or slightly concave; the posterior end with 

a tendency to turn down under sole at tip. The color varies from light 

dun-brown to rich brown and may have from four to seven dorso-lateral 

black spots formed by the concentration of the brownish, oblique stripes 

of the larva. The prominent peg-like segmental spines are visible all 
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over the surface as translucent yellow tags if the puparium is clean. 

Often it is covered with dirt from the soil surface on which pupariation 

usually occurs. The posterior respiratory process is more prominent than 

in the larva, since the contraction of the integument causes it to be 

exserted, but the recognition characters are the same. 

Food Habits—Eupeodes volucris has been reared from Periphyllus 

negundinis on box-elder, Aphis helianthi on Cornus, Aphis viburnicola 

on snowball, Myzus cerasi on cherry, and Capitophorus ribis (Linn.) on 

currant. Jones (1922) also records it from Aphis carbocolor on Rumex, 

Pemphigus betae Doane on beets, Macrosiphum pisi on alfalfa, and from 

Aphis avenae on cat-tail. Campbell and Davidson (1924) have taken it 

on Brevicoryne brassicae, Brevicoryne pseudobrassicae, Aphis gossypii, 

Aphis maidis, Aphis rumicis, Macrosiphum rosae, Myzus persicae, Myzus 

braggu Gillette, Rhopalosiphum lactucae Schrank, and Myzocallis califor- 

micus var. pallida Davidson, hosts not given. Smith (1923) lists it as 

an important predator of Anuraphis bakeri Cowen, the clover aphid. 

Syrpuus Fabricius 

The genus Syrphus contains some of the commonest and most con- 

spicuous of aphid predators. So far as is known all the species of this 

genus are aphidophagous and are general feeders, found on many species 

of aphids. 

The larvae are medium-sized or large (10-17 mm.) robust maggots. 

They are bare of bristles except for the very minute and usually pale, 

scattered segmental spines (Fig. 34). The integument, however, is 

pebbled with very small, hyaline, rounded papillae. The posterior respi- 

ratory process is very short and appears smoothly rounded because the 

interspiracular nodules are small and there are low, or no, carinae around 

the spiracles (Fig. 31). 
The spiracles are peculiar for a fringe of minute parallel bars 

(Fig. 35) guarding the opening just below the surface of the rim. These 

may be plainly seen under the high power of a compound microscope in 

the spiracles of any of the species of this group. Below the fringe of 

bars is a broadly fusiform basket of large chitinous bars which appears 

to strengthen the walls of the atrium. Their presence gives a slightly 

bulbous swelling (Fig. 30) to the surface around the spiracle. The 

swelling is not great enough to be considered a carina and may be 

altogether lacking in some specimens. 

The color pattern follows a similar design in all the species (Fig. 29). 

The dorsal blood vessel is a dark median line which may be brown or 

black. On each side of the dorsal blood vessel runs a very narrow in- 
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terrupted band of a bright color which the writer has called the dorsal 

line. Each dorsal line usually has at the same relative point on each seg- 

ment, a knot-like thickening. Laterad from the dorsal line is an open 

area of translucent brown or dense black. It receives its color from 

the internal fluids and is limited in shape and size laterally by fatty 

masses ; since this area, combined with the symmetrical one of the same 

segment, is usually in the shape of an arrowhead pointing forward and 

broadly joining the same area in the next segment, it has been called 

the arrow. The large fatty masses, which run midway down each half of 

the larva and form a segmented pattern of wedge-shaped areas, have 

been called the chevrons. These are yellow, white, or pale pink and grow 

more extensive in the late larvae, invading and obliterating the brown- 

ish or black arrows. When the accent of dark color is removed, and 

with some fading of the dorsal line, the whole bright pattern changes to 

a monotonous pinkish yellow or white, and accounts for the fact that two 

larvae of apparently very different color patterns are the same species. 

The larvae of the genus Syrphus are readily distinguished from those 

of the most closely related genus, Metasyrphus, by a lack of spiny vesti- 

ture which is present in Metasyrphus; by a smoothly rounded spiracular 

plate with no high carinae, while the plate is angular with high carinae 

in Metasyrphus; by the presence of parallel chitinous bars in the spiracle 

of Syrphus but a perforated plate in that of Metasyrphus; and by rela- 

tively more robust, broader larvae than those of MWetasyrphus. 

The rectal gills are a pair of double finger-like structures joined at 

the base, one pair on each side of the rectum. They are alike in all of 

the species (Fig. 32). 

KEY TO SPECIES OF SYRPHUS 

(Colors are those of living specimens) 

Posterior respiratory process with large, high, irregularly ridge-like inter- 

spiracular nodules; process twice as long as height at tip (Figs. 38, 

SO )iecin ca eis oO es so 6 Ghed ReeSa Ee ERG ese oeGenaduyeeaeereeraMed sores S. knabi 

Posterior spiracular tube with smoothly rounded, or oval interspiracular 

nodules; tube usually only about as long as it is high (Figs. 30, 31)..... 1 

1. Nodules all located close in to center of spiracular plate, and of about the 

same size and shape; the circular plates distant from dorsal margin by 

three-fourths their height; usually smaller larvae (Fig. 33).......... S. torvuus 

Nodules not all same size and shape nor close in towards center; circular 

plates less than one-half their height distant from the dorsal margin; 

usually large to very large larvae (Figs. 30, 36)................000005- 2 

2. Red, black, and yellow and over 14 mm.......... S. ribesti vittafrons (Fig. 36) 

All white, or all pink chevroned, or red, brown, and white and not over 

DAR Ta Ties eG seaastitts 4.8 aes Gioueite nba RO Somat Rsk Rede nee ies Ciel S. rectus (Fig. 29) 
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Syrphus rectus Osten Sacken 

So far as the writer knows this larva has not been described. Fluke 

(1929) figures the posterior spiracular plate and compares it briefly with 

those of S. ribesu and the variety S. ribesi vittafrons. 

This species is common from spring until late in the fall and with 

S. ribesii vittafrons makes up the majority of the larvae of Syrphus 

found in this region. Unfortunately, the larvae of the two species, unless 

in full coloration, are very difficult to distinguish. 

Larva (Fig. 29).—Length, 13 mm., width, 3.5 mm., height, 3 mm. 

The larva is a rather large, robust maggot, somewhat broader than high 

with a glossy, smooth skin crossed by numerous shallow wrinkles. The 

integument is bare but covered with rounded hyaline papillae (Fig. 34). 

It is perfectly transparent so that the color pattern of the larva is formed 

by the colors of subcutaneous structures. 

This species appears to occur in two color forms. In the spring, the 

chevrons are white or salmon pink, very large, and cover most of the 

area normally occupied by the arrows. The general appearance is of a 

largely white or pink larva with a slender black dorsal line, interrupted, 

as 1f dotted, with four slender black diagonal lines on each side, directed 

caudad, forming four V’s with their points forward. The dorsal line is 

not distinguished from the chevrons, but sometimes the fatty masses are 

yellowish or tinged strongly with pink only near the midline. The sides 

are always translucent greyish white. 

In the summer and late autumn, the larva is a beautiful snake pattern 

of russet brown and white. The dorsal blood vessel is a black median 

line bordered on each side by a rich brick-red dorsal line. The arrows 

are deep brown to black, but in either case to the unaided eye they ap- 

pear, with the red, as a rich brown dorsal stripe. The chevrons are dead 

white and the lateral margins brownish, translucent, light grey. As this 

larva approaches pupariation, the chevrons become more extensive, ob- 

literating the black, and the red dorsal line becomes paler. Soon the 

black has completely disappeared; the chevrons take on a salmon cast 

and the brown and white larva becomes a dull pink very similar to a 

late stage of either ribesii vittafrons or torvus. 

The posterior respiratory process (Fig. 31) is just about as long as 

it is high at the tip (about 0.3 mm.). The posterior spiracular plate 

(Fig. 30) is disc-like, smooth, and evenly rounded at the edge. On 

each plate are three pairs of simple spiracles and four pairs of small, 

distinct, well-rounded interspiracular nodules; the circular plates are 

somewhat higher than broad. There is a prominent curved ridge mesad 

from each spiracular plate, a structure corresponding to the dorsal spine 
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of other genera. Fluke believes the posterior respiratory organ smaller 

in S. rectus than in S. ribesii vittafrons and S. torvus. 

Recognition Characters.—Usually smaller than that of Syrphus ribesu 

vittafrons. The nearly all white, or the russet brown and white pattern 

is readily recognizable, but when in the pinkish dun stage, the larva looks 

like that of S. ribesii vittafrons. The posterior spiracles afford no known 

distinctive characters. 

Puparium.—Length, 7 mm., width, 2.8 mm., height, 3 mm. The pu- 

parium, in contrast to the larva, is rather readily distinguished from the 

pupa of ~ibesii vittafrons. It is slender, not inflated in outline, and some- 

what smaller than the other species. It has a distinctive black lattice- 

like pattern of X-shaped bars on the sides, against a background of light 

tan. There is a wavy, tan, lateral line. The dorsum is usually an unmarked 

tan except for a few median black dots or bars near the posterior respira- 

tory tube. A very few puparia show no color markings. 

Food Habits—The larvae of this species have been taken by the 

writer among Aphis spiraecola Patch on flowering almond and Aphis 

viburnicola Gillette on viburnum in the spring; among Rhopalosiphum 

rhois Monell on sumac and A phis rumicis Linn. on curly dock in the sum- 

mer, and among Myzocallis alhambra on oak, Aphis oestlundi Gillette on 

evening primrose, Myzus persicae on cabbage, Macrosiphum get (Koch), 

and Macrosiphum ambrosiae (Thomas) on wild lettuce in autumn. Fluke 

records it from Macrosiphum pisi on peas in Wisconsin. At Urbana, it 

was taken by Mr. B. D. Burks feeding on Cinara laricis (Hartig) on larch. 

Syrphus ribesu Linnaeus 

Syrphus ribesti is a large species found only in the northern and west- 

ern regions of the United States. The writer has seen no specimens of 

the larva, but it is presumably similar to its variety, ribesti vittafrons, 

which is abundant in Illinois. Fluke (1929) gives a figure of the posterior 

spiracular plate and compares it with wvittafrons. He lists it as a rare 

predator of Macrosiphum pisi on peas in Wisconsin. 

Syrphus ribesii vittafrons Shannon 

This larva is extremely common in June and again in the fall; the 

writer has found it very scarce during August. This may be due to two 

generations a year or to accidents of the two seasons in which the work 

was carried on. Fluke has figured the posterior spiracular plates and 

given the measurements of the larva; his description of the larva is 

very brief. 
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Larva.—Length, 12-15 mm. at rest, 17 mm. or more when extended, 

width, 3.5 mm., height, 2.8-3 mm. This is easily the largest known larva 

of the Syrphus group. Otherwise it is very similar in its robust shape to 

the others. 

The color pattern at its brightest is quite striking ; jet black, bright red, 

and yellow. The dorsal line is scarlet, the arrows black and the lateral 

chevrons clear rich yellow or cream. The sides are translucent grey or 

dun. In late larvae, the dorsal line fades to pinkish orange, or yellow with 

pinkish knots; the chevrons take on a salmon-pink cast; the black fades 

out of the arrows leaving them narrow and grey. The result is a pinkish 

yellow, vaguely snake-patterned larva very similar to that of S. rectus and 

S. torvus. The spiracular plate (Fig. 36) cannot be distinguished from 

rectus by any constant characters. 

Puparium (Fig. 37).—Length, 8 mm., width, 4 mm., height, 4 mm. 

The puparium is very large and has an inflated appearance. It is evenly 

rounded at the anterior end, curves gently down for three-fourths of the 

body length and then bends abruptly to the base of the posterior tube. 

The integument is light yellow-brown with a silky sheen and no trace of 

any dark markings. The integument is smooth but marked with numerous 

tiny parallel lines, traces of the larval wrinkles. 

Food Habits —The larvae of this species have been taken among 

Aphis viburnicola on snowball and Aphis rumicis on curly dock during 

June and July. In the fall, it was taken among Macrosiphum rudbeckiae 

(Fitch) on wild golden-glow and Macrosiphum sanborni Gillette on 

chrysanthemum, among Macrosiphum ambrosiae (Thomas) on Verbasina 

and wild lettuce. In addition, Fluke lists this species from Macrosiphum 

pist in Wisconsin. 

Syrphus torvus Osten Sacken 

The larva and puparium were described in detail by Metcalf (1911la) 

and a figure of each, accompanied by enlarged details, was given. Later, 

briefer descriptions by the same author were published in 1913 and 1916. 

Fluke (1929) does not describe the larva but gives the characters of the 

larval posterior spiracular plates and figures them. According to Metcalf 

(1913) the larva has also been described by J. B. Smith (1890); the 

writer has not seen this paper. 

Syrphus torvus is most common in Illinois in the spring, and only a 

few were reared during the summer in comparison with great numbers 

of other species of Syrphus; however, it is widely distributed over the 

United States. The adults vary considerably in size from rather small 

flies to large robust individuals. 

Larva.—J.ength, 10-13 mm., width, 3-4 mm., height, 2.5 mm. In the 
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second instar the larvae are ebony black, brick red, and white; the black 

gradually becomes brown, and in the third instar the general coloration is 

brownish pink with yellowish chevrons. The coloration is deceptively 

similar to that of the larvae of S. ribesii vittafrons, but the larvae of 

S. torvus are smaller in general. 

The posterior respiratory process (Fig. 33) is short, not more than 

one and a half times the height of the tube at its tip. The spiracular plate 

is very smooth and rounded, with small distinct interspiracular nodules, 

placed unusually close to the center of the plate. There is a broad shoulder 

of the spiracular plate above the circular plate, about three-fourths the 

height of the circular plate itself; this distance to the edge is much greater 

than in any other known species of this group and is accompanied by a 

shift of the dorsal spur nearly to the midpoint of the spiracular plate. 

Puparium.—Length, 7-10 mm., width, 4 mm., height, 4 mm. Light 

golden brown, naked, smooth, and with a silky sheen. In some specimens 

there is a series of six or seven small black dots in a median dorsal row 

from the anterior curve back to the base of the projecting respiratory 

tube; curving along each mid-lateral region is a wavy, slender, dark 

lateral line. The characteristics of the posterior respiratory process are 

the same as those of the larva. 

Food Habits —The larvae have been taken among Macrosiphum 

ambrosiae on wild lettuce (Lactuca) and Verbasina, among Macrosiphum 

sanborni on chrysanthemum, and among Macrosiphum rudbeckiae on wild 

golden-glow. Metcalf records them from Aphis brassicae on cabbage, 

more rarely among Longistigma caryae (Harris) on sycamore in Ohio, 

from Aphis spiraecola on spirea, and from Phorodon humuli (Schrank) 

on plum seedlings in Maine. Fluke records this species from Macrosiphum 

pisi in Wisconsin. 

Syrphus knabi Shannon 

The immature stages of Syrphus knabi were first described by Metcalf 

(1913a) under the name Syrphus xanthostomus Will., with some doubt 

as to its identity ; the accompanying plate gave an outline of the larva and 

puparium and several details of the larva. A briefer description by the 

same author is given and figured in “The Syrphidae of Ohio” (1913b). 

In 1916, Shannon described the adult as a distinct species, and the fol- 

lowing year Metcalf (1917) redescribed the larva and puparium under 

the new name of Syrphus knabi. 
The larvae seem to prefer aphid colonies in protected situations. In 

Ohio, Metcalf reared this species from the vagabond galls of poplar and 

American aspen, where they fed on the gall-forming aphid Pemplugus 

oestlundi Cockerell. In these cramped quarters they were strongly arched, 
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stoutly broad, and very sluggish. In Maine, the larvae were found in 

the tightly curled leaves of ash caused by Prociphilus fraxinifolii (Riley). 

The writer found the larvae only in the tightly curled leaf-rolls of Georgi- 

aphis ulmi (Wilson). Such situations are almost as well protected as 

within the cavity of the vagabond gall; these latter larvae were not so 

limited in their positions and consequently were not exceptionally thick- 

ened and shortened, nor were they so sluggish as the first. They are, 

however, quite robust larvae. It is interesting to note that all the aphid 

hosts are pulverulent. 

Larva.—Length, 14-15 mm., width, 4 mm., height, 3 mm. Broad, thick 

larvae of the usual Syrphus type; general coloration, rosy pink and white 

of rather indefinite pattern. The ground color is soft, translucent grey 

overlaid with pink or orange visceral globules alternating with white in 

the typical segmented chevron pattern. The dorsal blood vessel shows as 

an interrupted median black line; the sides and venter, greenish trans- 

lucent grey. The posterior respiratory process is bright brown. 

The segmental spines of S. knabi are sometimes quite prominent under 

the microscope because they are usually bright brown like the posterior 

process. However, they are small and short and, to the naked eye, nearly 

indistinguishable. 

The posterior respiratory process (Fig. 39) is notably longer than 

that of any of the other Syrphus species. In lateral view, it is slightly 

more than twice as long as it is high at the tip. In torvus the length does 

not exceed the height at the tip. Beyond the middle of the tube is a slight 

constriction ; proximal to this the tube is darker brown, slightly rough, and 

dull in texture; distally, a clear, translucent polished brown. The inter- 

spiracular nodules of the posterior spiracular plate (Fig. 38) are unusually 

high and roughened, especially those of the ventral outer angle which are 

irregular carinae extending over the edge of the plate. All are much 

higher than the spiracles. The plate-like ridge at the dorsal inner angle of 

the spiracular plate is well developed. 

Puparium.—Length, 7 mm., width, 3.5 mm., height, 3.5 mm. Color, 

light golden, shining brown. The puparium is often more or less marked 

with black; the most fully colored specimen has five V-shaped dark bands 

on the dorsum, the points directed caudad. The puparium is of the usual 

nearly rounded shape of this group but not so inflated as that of S. ribesit 

vittafrons. The posterior respiratory appendage has the same distinctive 

characteristics as that of the larva. 

Food Habits —Syrphus knabi has been taken in the larval stage feed- 

ing on Georgiaphis ulmi (Wilson) in curled leaves of slippery elm (Ulmus 

fulva) and, by Metcalf, on Prociphilus fraxinifolii in the curled leaves of 
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ash (Fraxinus sp.) in Maine and on Mordwilkoja vagabundus (Walsh) 

in the galls of aspen (Populus tremuloides) in Ohio. Fluke has recorded 

this species from Macrosiphum pisi on peas. 

MEeEraAsyrPHUS Matsumura and Adachi 

The genus Metasyrphus contains a large number of species, but the 

larvae are difficult to separate and in some cases have been described 

under several names. This genus, like Syrphus, includes some of our 

commonest and most economically valuable species; all are general feeders 

on many kinds of aphids. 

The larvae are medium-sized to large (10-15 mm.) but the larvae 

of the commonest species, Metasyrphus wiedemanni, as a rule, are smaller 

than Syrphus larvae. They are slenderer maggots, conspicuously trans- 

versely folded and with rather distinct dorso-lateral lengthwise ridges. 

The integument is closely set with minute spicules which are often soot- 

black. The posterior respiratory process is very short and deeply recessed 

in the fleshy folds of the last segment (Fig. 40). From above, the tubes 

appear diverging. The posterior spiracles (Fig. 45) are raised on high 

polished carinae and give to the posterior spiracular plate a narrow, 

angular appearance. The dorsal spur of the spiracular plate is short but 

sharply pointed. 

The spiracles in this genus are characterized by a perforated chitinous 

plate situated just below the spiracular rim (Fig. 41) comparable to the 

fringe of chitinous bars in Syrphus. It is readily visible, even in uncleared 

specimens, under the high power of the microscope. Fluke (1929) says 

of these, in his discussion of Metasyrphus wiedemanni, “It is possible that 

these bars are for protection to the trachea from foreign matter but they 

may also serve as bars for rigidity of the spiracles, internal apophyses 

which hold the spiracular slits open.” 
The rectal gills are alike in all species, a pair of double finger-like 

structures joined at the base, on each side of the rectum, as in Syrphus. 

In Fig. 48 they have been shown extended. 

KEY TO SPECIES OF METASYRPHUS 

With elaborately convoluted posterior spiracles (Fig. 42)............... nitens (?) 

Posterior spiracles simple slits (Fig. 47)..........0 0000 ccc cece e eee eee eeee 1 

1. Posterior spiracles II and III much closer together than I and I]; the angle 

between I and II about twice as great as that between II and III (Figs. 

Posterior spiracles II] and III not much closer together than I and IT; the 

angle between I and II only slightly greater than between II and ITI 

(Big. 49) cccwccndwen temo atenengdesacwomsgubag gasses dae ee coe see 3 
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2. Small species, under 10 mm., color pattern remarkably like bird excre- 

a sy Sajal esas Ute inle yest coli Syo sayoderersb suave je rete and Aa anata) evs ere aiovesais sie orn canadensis 

Large species, 12-15 mm., light greenish with numerous brown fat bodies. . meadii 

3. Posterior spiracles I projecting laterally so that the distance between their 

outer ends is greater than that between the outer ends of posterior spir- 

acles II; large (12-15 mm.), light tan or grey-tan larvae; no isolated 

patches of black setae (Fig. 47) ....... 00... cc cece cece cece ce neenes perplexus 

Distance between the outer ends of spiracles I no greater than that between 

the outer ends of spiracles II (Figs. 45, 49) ....0 0.00. cece eee ce eee eeeee 4 

4. Vivid green, red and white, or green, pink, and white larvae; no prominent 

circular patches of very densely set black setae (Fig. 49)........... vinelandi 

Brown and tan or brown and grey diagonally patterned larvae with evident 

circular patches of densely set black setae (Figs. 40, 45)......... wiredemannt 

Metasyrphus wiedemanni ( Johnson) 

The brown, diagonally patterned larvae of Metasyrphus wiedemanni 

(Fig. 40) are among the most widely distributed and most common of all 

the syrphid species. With the exception of Sphaerophoria cylindrica only, 

in this region, it surpasses all other species in value as a destroyer of 

aphids. Curran (1920) made a study of the numbers of aphids consumed 

by larvae of different abundant syrphid species. He found that Meta- 

syrphus wiedemanni larvae consumed an average of twice as many aphids 

per day as any other species, but since their larval life is shorter than that 

of Sphaerophoria cylindrica, the latter larvae totaled more aphids per 

larva in their lifetime than Metasyrphus wiedemanni. The larva of this 

species is not only a voracious, but a very general feeder. 

The immature stages were described by Metcalf (1912a) and figured 

in detail. In 1913b and 1916 briefer accounts were given by the same 

author. Jones (1922) described the stages of this species in Colorado and 

gave colored figures of the larva, puparium, and adult. Fluke (1929) 

gave a brief description of the larva, with particular reference to the 

posterior respiratory process and figured the posterior spiracular plates. 

Larva (Fig. 40).—Length, 11-13 mm., width, 2.5 mm., height, 2.5 mm. 

The general effect is that of a knotty, wrinkled, brownish or greyish 

maggot with wedge-shaped tan marks down its back bordered by black 

diagonals, and on each side, a narrow lateral line of tan along the dorso- 

lateral carina. In detail the color pattern is as follows: the dorsal blood 

vessel is black or brown, interrupted by four whitish or deep flesh-colored 

transverse bars on segments 6 to 10. Lateral to it are slender dorsal lines 

of muddy white, tan, or pinkish globules which widen out into wedge- 

shaped chevrons of the same dull white or tan. Between these are black, 

prominent arrows, accentuated by surface vestiture of dark spinules. 

Running along the top of the dorso-lateral carina is a dull white or tan, 

somewhat undulating, lateral stripe. The sides are always translucent 
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grey. The actual colors may vary somewhat, but the brown diagonal 

pattern is always visible. When young, the larva tends to be strongly 

yellowish and very spiny. 

The integument is closely set with microscopic black spinules, giving 

the whole surface a sooty appearance. In this species, especially, there 

are small lateral segmental patches of more densely set, black spinules 

with large, dark bases, usually located opposite the end of each dark 

arrow. The segmental spines (Fig. 46) are slender, two-segmented, light 

colored, and inconspicuous; the distal segment is about six to eight times 

as long as it is wide at the base. 

The posterior respiratory process (Fig. 45) is red-brown and about as 

long as it is high. The posterior spiracles are slender, somewhat crooked 

slits on high, polished carinae, the median spiracle on each side somewhat 

nearer to the ventral than to the dorsal one. The ventral spiracles are 

usually almost parallel, but vary somewhat with individuals; in some they 

are slightly convergent at the tips. There is a sharp, but not high, dorsal 

spur on each posterior spiracular plate, projecting slightly higher than the 

highest spiracular carina. The interspiracular nodules are quite small and 

inconspicuous, and located near the proximal ends of the spiracles. 

The species with which it is most likely to be confused is perplexus, 

and for the differentiation of the two species Fluke gives the following: 

M. wiedemanni larvae only 11 mm. in length, MW. perplexus, 14-16 mm. ; 

segmental spines light colored in M. wiedemanni, dark, almost black in 

M. perplexus; the interspiracular nodules are nearer the mesal ends of the 

spiracles in MW. perplexus, and the lower spiracles incline to the midline of 

the organ with an angle of 2° in M. perplexus and an angle of 13° in 

M. wiedemanni. The last differentiation does not seem constant enough 

to the writer to be of value in differentiating the two species. 

Recognition Characters—1l. Moderate-sized, greyish or brownish 

chevroned larvae (10-12 mm.). 2. Posterior spiracular plates not wider at 

level of outer tips of upper spiracles than at level of the outer tips of the 

second spiracles (Fig. 45). 3. Circular patches of enlarged black spinules 

in definite segmental positions (Fig. 40). 4. Segmental spines pale. 

Puparium.—Length, 6.5-7.5 mm., width, 2.5-3 mm., height, 2.5 mm. 

The puparium is generally slenderer and trimmer than the plump type of 

Syrphus puparia ; it is not strongly elevated posteriorly. The color is from 

light golden to rich chocolate-brown, always with a light feathering of 

black bars, produced by the concentration of integumental spines, and with 

dense, rounded spots on the dorso-lateral curvature. These are very rarely 

missing. 

Food Habits.—The larva of this species was taken on nearly every 

common species of aphid: Aphis gossyou an muskmelon and cucumber, 
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Aphis spiraecola on spirea and Japanese almond, Aphis helianthi on 

Cornus, Aphis oestlundi on evening primrose, Aphis cardui on thistle, 

Aphis rumicis on curly dock, Aphis brassicae on cabbage and rape, Aphis 

sambuct Linn. on elderberry, Periphyllus negundinis on box-elder, 

Eriosoma lanigerum (Hausmann) on apple, Georgiaphis ulmi on slippery 

elm, Macrosiphum rudbeckiae on golden-glow, Macrosiphum sanborni on 

chrysanthemum, Rhopalosiphum pseudobrassicae on turnip, Myzocallis 

alhambra on oak, and Amphorophora cosmopolitana on wild lettuce. 

Metcalf (1913b) records it on Siphocoryne avenae, the European grain 

aphid, on apple and on Melanoxanthus salicti on black willow, as well as 

an unknown aphid from Phragmites, a reed. Jones (1922) reports in 

addition Clavigerus smithiae (probably from willow) and Macrosiphiwn 

pisi. Curran (1920) gives a long list with Aphis pomi and Myzus cerasi 

in addition to those mentioned above. 

Metasyrphus vinelandi (Curran) 

The larva and puparium of Metasyrphus vinelandi were described by 

Metcalf (1913b) as an unusual variety of Metasyrphus wiedemanni, since 

the adults he reared came within his conception of that species (at that 

time under the name of Syrphus americanus). Curran, later, at Vineland, 

Ontario, described the adult of this striking larva as vinelandi (1921). 

This larva is not so common as that of Metasyrphus wiedemanni but 

it is by no means rare. In the situations where it is found, as in the flower 

spikes of Rumex, in spite of its brilliant colors, it blends surprisingly well 

with the surroundings, so that it often escapes the eye entirely. 

Larva—Length, 10-15 mm., width, 3 mm., height, 3 mm. A very 

beautiful and striking larva with a color pattern as follows: lateral third 

of dorsum and sides, clear grass-green; on each side are chevrons of 

bright pink or red, shading to soft white or dull pink laterally; on the 

tubercles of the sixth to tenth segments are four white transverse bars, 

interrupting pinkish to deep rose dorsal lines. The arrows are narrow and 

black; the dorsal blood vessel is slender and black, interrupted into 

segments. 

The whole dorsum is closely beset with colorless to brownish sharp 

slender spinules, the darker ones on the more exposed folds. The con- 

spicuous segmental spines (Fig. 46) are very dusky or brown, usually 

darker than the body vestiture. Frequently only the terminal segment of 

the spines is fuscous. The dense patches of dark, larger spinules, so 

characteristic of Metasyrphus wiedemanni, are lacking in this species. 

The writer is unable to find any constant feature of the posterior 

respiratory process (Fig. 49) which differentiates it from that of 

Metasyrphus wiedemanni. 
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Recognition Characters.—1. Bright green, red, white, and black color 

pattern. 2. Segmental spines fuscous. 3. No patches of dense, black-based 

larger setae. 

Puparium.—Length, 6.5 mm., width, 3 mm., height, 3 mm. Metcalf 

(1913b) points out that the puparium is much broader and higher than that 

of Metasyrphus wiedemanni. In the latter, the ratio of length to height is 

2.6:1, and of length to width, 2.5:1; while in Metasyrphus vinelandi it is 

as low as 2.15:1 for length to height, and 2.03:1 for width to height. 

Food Habits.—This species has been taken from early June to late in 

the year among Aphis rumicis, on Rumex crispus, among Rhopalosiphum 

rhois on sumac, among Toxoptera graminum (Rond.) on wheat, among 

Aphis oestlundi on evening primrose, among Macrosiphum sanborm, and 

among Macrosiphum ambrosiae on Verbasina. Metcalf (1913b) took this 

species in Ohio feeding on Aphis brassicae on various Cruciferae, on 

Siphocoryne avenae on apple, on Melanoxanthus salicti on black willow, 

and on colonies of aphids on Phragmites. It is, like Metasyrphus wiede- 

manni, an effective predator with a long season of abundance. 

Metasyrphus perplexus (Osburn) 

The larvae and puparia of this species have been described by Fluke 

(1929) and the posterior spiracular plates figured. 

Larva.—Length, 14-16 mm., width, 3 mm., height, 3 mm. The larva 

is very large, robust, cylindrical and grub-like. The general effect is soft 

grey-tan, with creamy tan along the midline and two dim interrupted 

darker streaks running lengthwise along the body just dorsal to the lateral 

carinae. There is no particular pattern. 

The segmental spines are sharp, short, and dark colored. The integu- 

ment is covered with definite diagonal patches of short, large-based sooty 

black setae. 
The posterior respiratory process is very short, even for this group, 

being slightly less than its height in length, and it is deeply recessed in 

fleshy body folds. The posterior spiracular plates (Fig. 47) have a 

curious “eared” appearance due to the fact that the upper spiracles are 

shifted downward and outward at their outer ends, making the carinae 

more prominent and giving the posterior spiracular plate a greater width 

at this point. In some specimens they are directly opposite one another 

ona single straight line. The dorsal spines are high and sharp; the groove 

between the plates deep. The interspiracular nodules are very minute. 

The lower two pairs of spiracles are long and wide. The spiracles are 

always straight and simple, not irregular as in wiedemanmu. 

Recognition Characters.—1. Very large larvae, 14-16 mm., usually soft 
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greyish tan with indefinite color pattern. 2. Posterior spiracular plates 

have eared appearance; width from tip to tip of outer angles of upper 

spiracles noticeably greater than width of rest of posterior spiracular plate 

(Fig. 47). 3. No marked circular patches of sooty spines, in definite 

segmental positions as in wiedemanni. 4. Segmental spines dark, almost 

black. 

Puparium.—Length, 7.5-8 mm., width, 3.5 mm., height, 3.5 mm. The 

puparium is well rounded with the posterior end bent downward abruptly, 

and the tip curled under, exposing the posterior respiratory tube much 

more than in the larva (cf. Lasiophthicus and Eupeodes). The puparium 

is light golden brown with a series of six dusky, diagonal bars on each 

side of the dorsum, formed by the concentrated patches of sooty setae of 

the larva, but it has no lateral series of round black spots. 

Food Habits —The larvae of this species were taken among Macrosi- 

phum ambrosiae on wild lettuce and Verbasina and among colonies of 

Macrosiphum sanborni on chrysanthemum. Fluke (1929) in Wisconsin 

took them commonly feeding on Amphorophora rubicola (Oest.) on wild 

raspberry. He took them rarely on Macrosiphum pisi. 

The writer collected one very small newly-emerged adult specimen 

from a rearing cage in which were Pachypsyllus celtoides Riley galls. The 

leaves and galls were searched for a puparium to establish whether the 

syrphid had been feeding on the psyllid nymphs in the galls but none was 

found. It seems a matter of doubt whether even a small larva could 

develop in such a small space as the interior of these galls. 

Metasyrphus meadu (Jones) 

Metasyrphus meadii is, according to Fluke (1929), a typically western 

form, although specimens have been taken in Wisconsin, Ontario, and 

other eastern sections. Fluke points out that this species is the Syrphus 

nitens of western authors but not the Syrphus nitens described by Metcalf 

(1916) in which the posterior spiracles are highly convoluted. The ac- 

count of Campbell and Davidson (1924) of Syrphus nitens which de- 

scribed the immature stages and food habits is presumably this species. 

The following descriptions have been taken from this paper. The figure 

was drawn from a puparium loaned by Dr. Fluke. 
5 

Larva.—Length, 12-15 mm., width, 3 mm. The body is laterally 

ridged. Observed closely, the color is greenish white, but the numerous, 

light brown fat bodies beneath the integument give a light brown color to 

the larva as a whole. The dorsal blood vessel is blackish. 

The integument bears many areas of close-set blackish papillae, and 

the segmental spines are pale and rather short. 

The posterior respiratory process (Fig. 44) is fuscous, its component 

tubes slightly divergent apically, each tube about as long as its basal 
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width. The arrangement of the posterior spiracles is different from any 

other species of Metasyrphus except canadensis and makes this species 

easy to recognize. Posterior spiracle II is much closer to posterior spiracle 

IT] than to posterior spiracle I, so that both II and III point ventrally. 

Recognition Characters.—1. Large, greenish-brown larva (12-15 mm.), 

typically a western form. 2. Posterior spiracle II much closer to IIT than 

to I; posterior spiracles IT and III both point distinctly ventrad (Fig. 44). 

Puparium.—Length, 7 mm., width, 3 mm., height, 2.75 mm. The 

puparium is light brown with numerous black parallel bars in groups of 

three, each three forming a diagonal stripe in the typical herring bone 

pattern. The dorsum of the puparium is broadly convex, and the venter 

slightly concave. The posterior respiratory process is dark brown, short, 

bearing spiracles in the position of those of the larva. 

Food Habits—Campbell and Davidson (1924) report this species 

from the following aphids in California: Aphis avenae, Aphis gossypii, 

Aphis rumicis, Brevicoryne brassicae, Macrosiphum pisi, Macrosiphum 

cucurbitae, Macrosiphum rosae, Macrosiphum pelargonii, Myzus braggii, 

Myzus persicae, Myzus rosarum, and Thomasia salicola. 

Metasyrphus canadensis (Curran) 

The larvae of this species have not been seen by the writer, but several 

reared specimens with puparia attached have been loaned by Dr. C. L. 

Fluke. 

The larvae are quite small, about 8 mm. in length, and according to 

Fluke (1933), who has followed their complete metamorphosis in Wis- 

consin, strongly resemble the excrement of birds in their coloration. They 

feed on Periphyllus populicola (Thomas) on Populus spp. 

Puparium.—Unusually small for this genus, measuring 5-5.5 mm. 

long, 2.5 mm. wide, and 2.76 mm. high. On the posterior part of the 

dorsum are at least four distinct transverse dusky bands, deeply emargi- 

nate behind or completely interrupted. In some specimens there is a 

distinct, tan, arcuate dorso-lateral line at the edge of these bands. The 

posterior spiracular plates (Fig. 43) are in proportion to the size of the 

larva and somewhat smaller than in other species. The position of the 

median pair of posterior spiracles approaches that of meadii, where the 

median spiracle is distinctly closer to the lower than to the upper spiracle. 

The carinae of the two lower pairs of spiracles are unusually low. 

Metasyrphus sp. (mtens Zetterstedt?) 

The larva and puparium of this species were first described and figured 

by Metcalf (1916) as Syrphus nitens Zett., but Fluke (1929) after a care- 

ful study of the adult in comparison with European material concluded 
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it was not the same as Syrphus nitens Zett. The larva of Metasyrphus 

nitens, as described by western authors, is very different from this larva 

also, having simple straight spiracles and is described under Metasyrphus 

meadu. Fluke referred this species then to MW. venablesi but other reared 

specimens of M. venablesi are attached to puparia with simple slits, which 

cannot possibly be the same as the species of Metcalf. 

The larva is an aberrant form for this group as evidenced by the 

elaborate sinuous posterior spiracles (Fig. 42). In all other respects, it 

clearly seems to belong in this genus. 

Although this species was reared by Metcalf (1916) in Maine and is 

not known from Illinois, it is so unusual that it merits inclusion in this 

paper. The descriptions are taken from Metcalf’s account. 

Larva.—Length, 15 mm., width, 3 mm., height, 2.5 mm. An unusually 

slender, elongate species. The twelfth segment is nearly a third narrower 

than the rest and somewhat depressed, the posterior end squarish. 

In their natural habitat, the larvae were so covered with threads of 

flocculence from the host aphid as to appear light grey in color. When this 

is removed the color is yellowish brown, considerably mottled with black. 

The most conspicuous black markings are due to masses of body fluids 

showing through the integument; but others are formed by particularly 

thick areas of the black integumental spines. There are nine such areas 

on each somite, three on the middle line and three at each side. 

The entire dorsum is beset with minute, black integumental spines; 

the segmental spines are situated on moderate, conical elevations and are 

light in color. 

The rectal gills, four finger-like processes arising ventrally from the 

caudal segment, are not, in Metcalf’s figure, as symmetrical as the typical 

two double pairs of this group (Fig. 48). The writer believes them 

incompletely extruded but not in any way unusual. 

The posterior spiracles are remarkably and irregularly sinuate (Fig. 

42), each situated along the top of a broadly rounded carina. The inter- 

spiracular nodules are small, rounded, inconspicuous. 

Puparium.—Length, 7.6 mm., width, 3.75 mm., height, 3.85 mm. 

Color greyish-brown, with a mid-dorsal, broken blackish line, and an 

oblique lateral black stripe on each side of the segment due to denser 

patches of integumental spines. The puparium is bulbous in front, a little 

broader than high. The ventral line is quite concave, the dorsal line well 

elevated, with the greatest height about mid-length. A prominent dorsal 

carina widening out anteriorly extends forward from the posterior 

respiratory process. The latter structure retains its larval characteristics. 

Food Habits.—Metcalf collected this species on Clavigerus flocculosa 

Weed on willow in Maine. 
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THE EMARGINATUS GROUP (“METASYRPHUS’’) 

The genus Xanthogramma is one whose adult characters have been 

rather poorly defined and whose borders have suffered alteration. In 1931 

Fluke pointed out, in his paper “Notes on Certain Syrphus Flies Related 

to Xanthogramma (Diptera, Syrphidae),” that the original characteriza- 

tion by Schiner limits the genus to one known species in North America, 

Xanthogramma flavipes Loew. He placed all the other species which had 

been ascribed to Xanthogramma in the genus Syrphus. In a later paper 

(1933) he removed this group to the genus Metasyrphus Matsumura and 

Adachi and treated them as a distinct sub-group, the “emarginatus group,” 

but indicated that they warranted still further isolation from related 

forms. He suggested the genus Olbiosyrphus might possibly be used to 

include this group. 

An examination of the larvae strongly bears out the advisability of 

including the “emarginatus group” in a genus of its own. The striking 

and beautiful body form makes them readily recognizable at a glance. 

They are strongly flattened dorso-ventrally, broadly ovate from above and 

fringed around the margin with deep serrations. They show no resem- 

blance whatever to the cylindrical, compact, unornamented larva of 

Xanthogramma flavipes (Fig. 96), which may be taken as a typical repre- 

sentative of the genus. Another Xanthogramma similar in appearance to 

this larva has been figured by Vimmer (1933) from Czechoslovakia. The 

relatively long posterior respiratory process of the emarginatus group 

bears spiracles which are straight, simple slits on low carinae; the short, 

stump-like process of Xanthogramma flavipes bears spiracles which are 

tortuous loops flat on the surface of the spiracular plate. On the other 

hand, the emarginatus group larvae do not resemble those of Syrphus or 

Metasyrphus any more closely. Both of these genera have long, slender, 

tapering larvae which are subcircular in cross section; both have relatively 

short posterior respiratory processes and in Syrphus (but not MJeta- 

syrphus) the spiracles lack carinae. 

The larval characters strongly point to the need for a new genus, but 

the writer feels that this move is already indicated, and that a new genus 

cannot be erected on the basis of larval characters. In this genus inno- 

minatum are included Scaeva emarginata Say which was later changed to 

Xanthogramma emarginata by Williston, Syrphus weborgi Fluke, Xantho- 

gramma divisa Williston, and Syrphus invigorus Curran, 

The species of this group, where the larvae are known, form a 

homogeneous group of distinctive, flattened, serrate-edged larvae whose 

extreme similarity makes them difficult to separate. Of the species whose 

larvae are known, divisus and invigorus can be distinguished from the 

others, but the writer is as yet unable to separate the immature stages of 
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“Metasyrphus” emarginatus from those of “M.” weborgi with any cer- 
tainty. Although the stages of “Metasyrphus” weborgi were described in 

detail by Metcalf (1917) and emarginatus by Fluke (1931), who gives 

tables of comparative measurements of the two larvae, whatever differ- 

ences may be found in the two accounts fail when compared with the 

actual specimens. The same differences in average measurements between 

the two species can be found between individuals of the same species. It 

might be suspected that the two species were not distinct, if the adults 

were not very clearly distinct and sharply separated. 

The larvae of the emarginatus group are rather sluggish and, on the 

plant where they are found, look somewhat like a blighted area or leaf 

scale. All the known larvae are aphidophagous. In captivity they feed 

readily and soon come to full size, but then, instead of pupariating, waste 

away in complete inactivity and finally, after weeks or months, die. How- 

ever, if placed in a flower pot with grass and leaves and left out of doors 

in all kinds of weather, the larvae will pupariate normally and emerge as 

satisfactorily as other syrphid larvae. This peculiar reluctance to trans- 

form under ordinary laboratory conditions is so uniform that it may be 

called a physiological character of the emarginatus group. Xanthogramma 

flavipes, on the other hand, pupariates readily. 

Larva of the “emarginatus” Group (Fig. 50).—Length, 7 mm. 

(divisus contracted) to 10.5 mm. (emarginatus, extended), width, 5-5.5 

mm. Dorso-ventrally flattened; when at rest, a broad oval, narrower at 

the anterior end. When contracted, there are nine segments visible from 

above, the most anterior one of which is the fourth segment. The first 

three body segments are retracted under the sharp, spiny margin of the 

fourth segment, but in activity they are extended in a tapering cone similar 

to the anterior end of a typical syrphid larva. On the concealed third 

segment are found the minute anterior spiracular processes. 

The lateral margins of the larva are continuously serrated with pointed 

lobes, three large subequal serrations and one small serration to each 

segment on segments five to eleven inclusive. The twelfth has only one 

large and one small lobe. Each of the large lobes bears a short segmental 

spine, but the small fourth lobe has none. The median dorsal and dorso- 

lateral segmental spines are minute, pale, and inconspicuous but present 

on the dorsum in their normal positions. Each spine (Fig. 56) consists of 

a slender distal piece about four times as long as it is broad and pointed 

at the tip, on a short basal piece which is almost ball-like in its proportions 

and more than twice as broad as the distal spine. The whole fleshy lobe is 

ornamented with rings of coarse granules. 

The integument of the larva is moderately wrinkled, delicate, glossy 

and transparent. It is without vestiture, but over the dorsum it is covered 

with minute papillation that grades imperceptibly into the coarse papillae 
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of the lateral lobes and of the truncated anterior and posterior edges. 

Since the skin is transparent, all color is due to that of subcutaneous fatty 

masses. These are collections of rather small and rounded globules in 

definite patterns but they are somewhat movable. Along the midline they 

pulsate with the heart movements. 

The posterior respiratory process (Fig. 57) is always more than twice 

as long as it is broad at the tip. The two tubes are completely united in the 

basal half, so that no trace of a median groove is visible. This portion is 

roughened by coarse nodules. The distal half is grooved sagittally, above 

and below, by a shallow median groove and bears smaller papillae than the 

basal half. From above, the process tapers gradually from a broad base to 

about the midline, where there is always a fold, but it may be very incon- 

spicuous. From here the sides are either parallel for a short distance or 

expand laterally at the tip. The ends of the tubes, when viewed from the 

side, slant down from above (not up, as stated in Fluke’s description of 

divisus), so that from above most of the spiracular plate is visible. From 

the flat surface of each plate four, irregularly rugose interspiracular 

nodules protrude. The spiracles themselves are straight, simple slits on 

low carinae. The circular plates are large and well developed; their dorsal 

inner sector is bordered by a thickened rim which extends downward as a 

low ridge for a short distance beyond the ring (Fig. 54). 

The rectal gills are peculiarly broad and flattened (Fig. 52). 

“Metasyrphus” emarginatus (Say) and “Metasyrphus” weborgi 

(Fluke) = (Xanthogramma divisa Williston) 

The egg and larva of “MW.” emarginatus have been described briefly 

and the puparium, posterior respiratory process, and spiracular plates 

figured by Fluke (1931). He also gives a table comparing the measure- 

ments of the various dimensions of the posterior respiratory process for 

emarginatus, weborgi, and divisus. A second table is given for the spirac- 

ular angles of these species. None of these careful measurements afford 

very satisfactory means of separating emarginatus from weborgi. In the 

Illinois region, however, emarginatus is by far the most abundant of the 

four known species of “Metasyrphus.” The stages of “I.” weborgi, 

which had not been named at that time, were described in detail and 

figured by Metcalf (1917) as divisa Williston. 

Larva (Fig. 50).—Average length of mature larva, 10.5 mm., width 

from tip to tip of lateral lobes, 5-5.5 mm., height, 1.3 mm. The color 

pattern is made up of seven main oblique diagonal bands of buff, pinkish 

tan, or orange globules on each side of the midline. Where the globules 

are lacking, the color is a translucent brown or greenish grey. The diag- 

onals meet opposite one another in a point and give the larva a distinctly 

chevroned appearance with the points of the chevrons directed forward. 
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Along the midline runs a longitudinal, segmentally fragmented, more 

opaque stripe. As the mature larva becomes dormant the color turns dull 

brown to ashy grey. 

For details of body form and external structures, reference should be 

made to the foregoing general description. The posterior respiratory 

process (Fig. 57) arises from a broad base and tapers distally to a distinct 

midfold, from where it slightly expands to the spiracular plates. The 

interspiracular nodules are quite variable ; in some specimens they are low 

and rugose, while in others they have irregular perpendicular lamellae 

arising from the surface. 

In the tables of Fluke, the two species, emarginatus and weborgi, differ 

in measurements of the dimensions of the posterior respiratory process 

by only a few hundredths of a millimeter, a difference which is insuffi- 

cient for satisfactory identification by this means. The angles of the 

posterior spiracles also correspond very closely. The angle at which 

spiracle IIT inclines to the midline is 23° in emarginatus and only 12° in 

weborgt. This difference would appear to the naked eye, as the two lower 

spiracles are slightly more convergent in emarginatus than in weborgi. 

Puparium.—Length, 8 mm., width, 4 mm., height, 3 mm., at anterior 

end. The shape of the puparium is considerably different from that of 

the larva. The anterior end arches up in a strong convex curve, rounding 

in front and about as broad as the width of the posterior end of the body. 

At about the mid-point the dorsum curves sharply down, and it is almost 

concave just before it reaches the base of the posterior respiratory process. 

The sides are almost parallel and retain, on the curving lateral line, the 

shrivelled remnants of the lateral lobes of the larva (Fig. 51). The 

posterior respiratory process is similar to that of the larva. 

Food Habits —‘“Metasyrphus” emarginatus: on Macrosiphum rud- 

beckiae (Fitch) on wild golden-rod, on Macrosiphum ambrosiae on wild 

lettuce, on Clavigerus smithiae on willow, and on Aphis gossypu on 

Althea or Rose of Sharon. Fluke, in Wisconsin, also records this species 

from Amphorophora rubicola on wild raspberry. 
“Metasyrphus” weborgi has not been reared by the writer to an adult 

but may be represented in the above collections. Metcalf (1917), in 

Maine, found it among Clavigerus smithiae on willow, and he also gives 

other records from Maine as on Aphis cerasifoliae Fitch on choke cherry, 

on Aphis cornifoliae on dogwood, and on Chaitophorus populicola on 

poplar. 

“Metasyrphus” divisus (Williston) 

The immature stages of “Metasyrphus” divisus are described in detail 
by Fluke (1931), and in the same paper the larva, the puparium, the 

posterior respiratory process from the side, and the posterior spiracular 
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plates are also figured. The following account is taken from his descrip- 

tion, but the illustrations have been drawn from pupal material kindly 

loaned to the writer by Dr. Fluke. The divisa described by Metcalf has 

been referred by Dr. C. L. Fluke to the species weborgi Fluke and is 

discussed under that species. 

Larva.—Length contracted, 7 mm., width, at the widest point, 4 mm. 

The larva presents all the morphological details mentioned in the general 

description. 
The larva is described as being an unusually handsome syrphid. The 

color pattern is, briefly, a rich reddish tan chevron occupying the median 

half of the body, the two ends of the body yellow. The detailed descrip- 

tion is as follows: A tan band which occupies the posterior half of the 

body, oblique in shape, pointed anteriorly on about the middle segment. 

On this segment the tan color occupies only the middle area or disc, and 

the sides are yellow. The following three segments are pink, the last of 

the three being only irregularly tan on the dorsum. The anterior three 

exposed segments are yellow, and the posterior two are also yellow. 

The posterior respiratory process (Fig. 53) is longer and more slender 

than is usual in this group. When viewed from above, it is broad at the 

base, slopes evenly to the middle; the sides are then parallel for a short 

distance, widening very slightly just before the tip. When viewed from 

the sides, the tip of the tube slants down from above, the dorsal side 

being shorter. The measurements of the dorsal and ventral sides have 

been reversed in Fluke’s description but, corrected, they are as follows: 

dorsal length, 0.744 mm., ventral length, 0.896 mm., height at tip, 0.193 

mm. The spiracular plates (Fig. 54) are very small, only about three- 

quarters of the size of those of the other three species. 

Recognition Characters.—1. Small larvae, 7-8 mm. long. 2. Predomi- 

nant color yellow, with rosy-tan transverse band across the middle of the 

body. 3. Straight, slender, tapering posterior respiratory process, the tip 

smallest ; each spiracular plate, not more than 0.2 mm. in diameter (about 

three-fourths the diameter of those of the other species) (Figs. 53, 54). 

Puparium.—Length, 6 mm., width, slightly under 3 mm. The colors 

of the larva disappear completely; the puparium is light buff or straw 

color with irregular black crossbars on the third to the sixth segments; 
the eighth and ninth segments usually with small median black dots. The 

shape of the puparium is similar to that of the members of this genus. 

The features of the posterior respiratory process are the same as those 

of the larva. 

Food Habits —The larva of this species has been taken on Chaito- 

phorus populicola on Populus spp. near Columbus and Madison, Wiscon- 

sin, by Dr. C. L. Fluke. 
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“Metasyrphus” invigorus (Curran) 

(= Syrphus felix Fluke) 

So far as known there is no previous account of the larva of this 

species. Fluke (1931) states only: “A careful study of the larva, pupa 

and posterior respiratory appendage shows very little, if any, difference 

between felix and emarginatus.” 

Larva.—Length of mature larva, 10.5 mm., width, 4.5 mm. The gen- 

eral description of a larva of the emarginatus group applies to this larva. 

It is slightly more slender than emarginatus larvae. 

The color pattern in the second and early third instar larvae consists 

of seven pale green diagonals of scattered subcutaneous fat granules on a 

translucent, brown background similar to those in emarginatus. Along 

the mid-dorsum runs a pair of green opaque stripes, constricted segment- 

ally. In the late third instar, the median stripes become bright butter 

yellow, tinged laterally with paler yellow; the diagonals become golden 

tan to white and the intermediate spaces are light translucent brown. The 

general effect is warm golden buff. 

The posterior respiratory process (Fig. 59) affords the only char- 

acters by which this species may be separated from emarginatus. When 

viewed from above, the posterior respiratory process arises from a broad 

base of the same width as that in emarginatus, tapers inward distally to 

about the middle fold where the sides are parallel or slightly convex, and 

in the distal fourth, flares abruptly outward again so that the tips are 

approximately as broad as the base. This somewhat dumbbell-like, sym- 

metrical outline is especially evident from above. A line through spiracle 

II is at right angles to a line through centers of I and III, while in 

emarginatus the angle between I and II is distinctly larger than that 

between II and III (Figs. 55, 58). The interspiracular nodules are 

relatively larger than those of emarginatus and not so high as most in 

emarginatus. 

Recognition Characters.—1. Fairly large larvae, 10.5 mm. in length, 

tends to be green or yellow in color. 2. Posterior respiratory appendage 

strongly flaring at outer end which is of about the same width as the 

base (Fig. 59). 3. Spiracle II at right angles to a line drawn through 

spiracles I and III (Fig. 55). 

Puparium.—Length, 8 mm., width, 4 mm., greatest height, 3 mm. The 

puparium is marked in the usual manner for this group with four irregu- 

lar, transverse blackish bands on the anterior half of the dorsum, with a 

median small dot of black on segments nine, ten, and eleven (Fig. 51). 

The puparium has the same flaring spiracles, when viewed from above, 

as found in the larva. 

Food Habits.—The larva has been found among Macrosiphwm am- 

brosiae on wild lettuce (Lactuca sp.) and on Verbasina helianthoides, 
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and among Macrosiphum sanborni on chrysanthemum. In comparison 

with emarginatus, it is never very abundant. 

EpistropHe Walker 

Epistrophe is a large genus, containing forty-eight species according 

to the recent revision by Dr. C. L. Fluke (1935). The genus, however, 

occurs more commonly in the far West than in the Middle West. As far 

as the writer knows, the two species here described are the only ones of 

which the larvae are known. 

The larvae of this genus are aphidophagous and bear a strong re- 

semblance to the larvae of a closely related group, the emarginatus group 

of “Metasyrphus.” However, they can be distinguished from this group, 

which is the only other genus with which Epistrophe might be confused, 

by the following generic characters: the shape of the body is an elongate 

oblong, not a broadly ovate leaf-like form (Fig. 60) ; the lateral serrations 

are plumply rounded papillae on three slightly different levels, not flat 

plates on a single, sharp-edged plane; the posterior spiracular plates 

(Fig. 64) each bear four short, delicate, interspiracular setae, a charac- 

ter known elsewhere only in the genus Pifiza; there may be a strong spur 

at the inner dorsal angle of the posterior spiracular plate, which is not 

found in the emarginatus group. 

KEY TO SPECIES OF EPISTROPHE 

Brown and white lacy color pattern with median white chain-like marking; 

dorsal spur of posterior spiracular plate claw-like; circular plates nearly 

CITC UAT AON afeiats cariayc rales Gi opeascb ME: eie ORAS Ea ire ee nga ae Deetad bee eee cinctus 

Anterior third bright tan, maroon, or black, posterior two-thirds chalky white, 

resembling a bird dropping; dorsal spur an elongate ridge, not a sharp 

claw; circular plates elongate dorso-ventrad, irregular in outline. .triangulifer 

Epistrophe cinctus (Fallén) 

The larva of this species is one of the most beautiful syrphid larvae 

the writer has seen. Eight larvae were found in the Wabash River valley, 

near Lafayette, Indiana, in the tightly curled leaves of elm infested with 

Georgiaphis ulmi. Collected on June 12, the larvae fed and reached ma- 

turity in about a week, then lapsed into a dormant state. Four were placed 

out of doors in a flowerpot ; they remained in the larval stage until March 

24, when one pupariated and emerged, an adult female, on April 4. The 

remainder either died or were killed by predaceous mites. 

Larva (Fig. 60).—Length, 10.5-13 mm., width, 3-3.25 mm., height, 

2-2.5 mm. Dorso-ventrally flattened, an elongate oblong from above, 

tapering gradually at the anterior end. The margin is serrated with lobe- 

like projections in groups of three of different sizes, the largest one 

slightly above and caudad to the smaller two. Each projection bears a 
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segmental spine (Fig. 63). These spines are minute, pale, and consist of a 

stout basal segment, somewhat longer than broad, surmounted by an 

acuminate distal segment, subequal in length to the basal one. The integu- 

ment is without vestiture, delicate and finely papillose. 

The general color effect is that of a lacy pattern of white, rich red- 

brown, and black. The colors are due, as in many other groups, to sub- 

cutaneous visceral globules. The dorsal blood vessel is separated into a 

chain of five, sometimes six, black oval dots (Fig. 60). Around all but 

the last is a keyhole-like ring of white. The margins of the lateral lobes 

are white and this is extended forward in diagonal bars. Between the 

white regions are irregular mottled areas of white, rich pink, or orange 

on a background of translucent dark brown. Just within the white di- 

agonal bars is a region of deeper brown. 

The posterior respiratory process (Fig. 61) is 0.7-0.8 mm. in length; 

about two-thirds the distance from the base is a permanent fold. Up to 

this point the tubes are completely fused and covered with coarse nodules ; 

the smooth, polished distal third is less completely fused. The two tubes 

of this portion are separated by a groove and a deep median incision. The 

spiracular plates (Fig. 64) bear four delicate short interspiracular setae, 

each less than half the length of the spiracles. The spiracles are curved, 

simple slits borne on well developed carinae. At the dorsal, inner angle 

of each spiracular plate is a strong, claw-like spur which varies somewhat 

in length. The point of the spur curves outward and is hollow at its base; 

the base partially surrounds the circular plates which are tilted up at an 

angle from the surface of the posterior spiracular plate. 

Puparium (Figs. 66, 68).—Length, 8 mm., height at anterior end, 

2.5 mm., width, 2.5 mm. Strongly arched anteriorly, but very narrow, so 

that the lateral margins, when viewed from above are nearly parallel. 

The whole puparium has a curiously attenuated, hump-backed appearance. 

There is a broad ridge on the posterior two-thirds. The prominent lateral 

serrations of the larva have shrunken to oblique corrugations and ir- 

regular lateral tags. 

The color is light brown. Since this larva pupariates in the soil, the 

puparium is more or less covered with earth. On the anterior third of 

the dorsum is an elaborate and symmetrical pattern of black spots. At 

the highest point of the arched region is a short, median stripe surrounded 

by a regular group of six smaller spots; posterior to this is a broad, grace- 

fully shaped spot with two scroll-like arms anteriorly and a slender, 

posterior stem. 

The characters of the posterior respiratory process are the same 

as those of the larva (Figs. 61, 64). 

Food Habits——This species was reared from Georgiaphis ulmi on 

slippery elm (Ulmus fulva). 
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E pistrophe triangulifer Zetterstedt 

The larvae of this species were first described and figured by Metcalf 

(1917) under the name of Syrphus oronoensis. In 1922, Jones gave a 

colored illustration of a larva and puparium as Syrphus triangulifer (?) 

but gave no description. The figure may possibly be of this species. 

The writer has not reared this species. The descriptions below are 

taken from Metcalf (1917), but the figures were drawn from material 

loaned by Dr. Metcalf. 

Larva.—Length, about 11 mm., width, 2.5-3.5 mm., height, 1.5-2.5 mm. 

The larva is elongate in outline, flattened, subtriangular in cross sections. 

It resembles in all gross details those of EF. cinctus. 

Conspicuously colored, the posterior two-thirds is chalky white, ex- 

cept along the margins; the anterior third, the entire lateral margins 

and the terminal segments are bright tan, maroon, or even black. This 

sharp contrast gives to the larva an appearance suggestive of a bird- 

dropping. The chalky white median line of adipose tissue ends abruptly 

between segments 6 and 7 where the body is always quite blackish in 

larvae of all stages. On the anterior part of segment 7, the white adipose 

mass begins again, quite as abruptly, with two U-shaped loops opening 

caudad and separated by the black heart line. 

The brown posterior respiratory process (Fig. 83) resembles that of 

cinctus, in length, distal constriction and surface texture but the spiracular 

plates are different. The black dorsal spiracular spur is elongate dorso- 

ventrad and ridge-like, somewhat crescent-shaped, bending laterally over 

the circular plate. The latter is elongate dorso-ventrad and narrower at 

the ventral end (Fig. 60). 

Puparium.—Length, 7 mm. or more, width, 3.25 mm., height, 2.75 mm. 

The anterior half is irregularly globose, the puparium somewhat suddenly 

depressed about mid-length, the posterior half remaining flattened, much 

as in the larva. The predominating color of the puparium is maroon to 

black, extensively mottled with patches of white or pinkish brown. The 

writer believes this to be the color in newly transformed puparia but, from 

the colors of empty puparia, believes the puparium in later stages more 

closely approaches the colors given for cinctus. 

Food Habits —Metcalf in Maine (1917) records the larvae from 

Pterocomma smithiae Monell on willow, Wyzus cerasi on cherry and on 

Phorodon humuli Schrank and Rhopalosiphum nymphae (Linn.) on plum. 

Jones (1922) reared this species from Chaitophorus populifolii Oestlundi. 

Prpiza Fallén 

The larvae of Pipiza are all small to medium-sized larvae, 5-12 mm. 

long, when mature. They are deeply wrinkled, ventrally flattened, dor- 
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sally convex and a long oval in outline, tapering at both ends, with a 

conspicuous, slender, stem-like posterior respiratory process. There are 

one or more pairs of short, blunt, fleshy lobes on each side of the last 

segment (Figs. 69, 72). 

The color of Pipiza larvae is usually somewhat drab and indefinite 

and masked by the grey, waxy secretion of the aphids on which they feed. 

The larva of Pipiza pisticoides is yellowish, flesh color, or dun; the larva 

of P. femoralis is clear, light, translucent green fading to translucent 

mud-color. 

In addition to the general appearance, which is sufficiently distinctive 

to permit recognition of the genus, the larvae of Pipiza have some charac- 

teristic microscopic characters. The posterior spiracular plates bear four 

strong interspiracular sctae always more than half as long as the spiracles ; 

there are no dorsal spines between the spiracular plates (Fig. 70). 

The larvae of Pipiza are aphidophagous and seem to prefer as hosts 

those colonies of aphids which secrete a waxy flocculation. P. pisticoides 

has been reared from colonies of Eriosoma lanigerum ( Haus.), the woolly 

apple aphid, both above and below the ground. Walsh (1869) reared 

P. radicum from the root-infesting colonies of the same aphid. P. femor- 

alis has been reared by the writer from colonies of Georgiaphis ulmi, an 

aphid of slippery elm, which produces flocculent white masses, and Met- 

calf (1913) reared it from Colopha ulmicola (Fitch) the coxcomb gall of 

elm which also secretes a waxy dust. The author has also some specimens 

of an unknown Pipiza from Rhode Island collected by Mr. John D. Craw- 

ford on Prociphilus tessellata (Fitch) which is also a woolly aphid, on 

alder. It seems rather remarkable that all the known species of Pipiza 

should prefer so uniformly aphids with waxy secretions. The habit un- 

doubtedly affords them considerable protection; buried among the waxy 

masses of their hosts and dusted with the same material, it is very dif- 

ficult to detect the syrphid among the colony of aphids. 

KEY TO SPECIES OF PIPIZA 

Larger larvae (9-11 mm.), usually greenish in color with one pair of fleshy 

papillae extending back from the posterior segment; posterior spiracular 

plate more angular with oval circular plates; segmental spines with 

distal segment placed eccentrically on basal segment (Figs. 69, 71, 76) .femoralis 

Smaller larvae (6-8 mm.), usually yellowish or dun or dull flesh color, with 

more than one pair of fleshy papillae on posterior segment............... 1 

1. With two pairs of lateral, blunt, fleshy papillae on posterior segment; 

posterior spiracular plate compact, rounded, not angular, with circular 

plates perfectly circular; segmental spines not eccentric (Figs. 70, 72, 

ZS!) ig Sih asecae eek fabs ob wan Ei Wiey ost ans TISROS Se Hy wits eib is Tap ata SES BIS) chm arta act erate aera pistacoides 

With three pairs of lateral fleshy papillae on posterior segments....... radicum 
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Pipiza pisticoides Williston 

The larva and puparium of Pipiza pisticoides have been described and 

illustrated by Metcalf (1916). 

Larva (Fig. 72).—Length, 9 mm., width, 2 mm., height, 1.75 mm. 

The color of the larva varies from pale straw yellow or flesh color to dull 

tan and is masked by grey waxy bloom. It is transversely wrinkled and, 

even though heavily dusted with wax, appears bare to the naked eye. The 

entire integument is densely covered with very short pale thorn-like 

setae. It is of the typical shape of the genus, though somewhat slender 

and tapering at both ends. The last segment, when viewed from above, 

bears two blunt fleshy lobes on each side of the posterior respiratory 

process. The segmental spines are composed of two subequal segments, 

the terminal segment arising from the center of the broad basal one 

(Fig. 73). 
The posterior respiratory process (Fig. 70) is constricted slightly at 

its mid-point; distad of the construction it is polished brown, proximad 

it is fleshy, beset with spines and the same color as the body of the larva. 

The process is about three times as long as its width. The spiracles are 

raised on moderate carinae and on either side of each spiracle is a short, 

strong bristle; in all, four pairs. 

Puparium.—Length, 5 mm., width, 2 mm., height, 1.8 mm. Color, 

dull dust brown to ashy grey. Strongly convex dorsally and somewhat 

concave on the ventral surface. The vestiture of the skin is not visible 

to the naked eye but gives a rough, felted appearance to the surface when 

magnified. The two pairs of fleshy lobes of the anal segment remain after 

pupariation as distinct lateral nodules, and the characters of the spiracu- 

lar plates are the same as those of the larva. The shrunken and distorted 

segmental spines, however, are not sufficiently distinct to be of value in 

distinguishing the puparia. 

Food Habits——The larvae of Pipiza pisticoides have been taken, so 

far as is known, on Eriosoma lanigerum (Haus.) only. They have been 

taken both in the colonies infesting roots and in those in the old pruning 

scars of apple trees. 

Pipiza femoralis Loew 

This larva has been described as the “cock’s-comb-gall syrphus fly” 

by Metcalf (1913b) who describes the larva, and figures the anterior and 

posterior ends of the larva and the posterior spiracular plates. He did 

not succeed in getting it to pupariate. 
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Larva (Fig. 69).—Length, 11 mm., width, 2.5 mm., height, 2 mm. 

It is a deeply wrinkled larva, apparently bare, although the dorsum is 

actually covered with closely-set, pale, integumental setae. The color of 

the larva is clear, pale, lettuce-green. Metcalf describes his cock’s-comb- 

gall syrphid larva as vinaceous pink or purplish. Both the color and the 

vestiture are obscured by a dense powdery bloom from the aphids. No 

dorsal blood vessel is visible, but the black or yellow abdominal contents 

sometimes show through the delicate integument. When the larva ceases 

feeding for pupariation, it becomes more and more brownish, and, at 

last, dull translucent mud-brown. The posterior spiracles are rich brown. 

The larva tapers gently at both ends. Segments 6-11 are of nearly the 

same width, the fifth and anterior segments tapering to a sharp point; 

the twelfth segment again is narrower than those preceding it. The 
mouth parts are of the usual aphidophagous type with two heavy lateral 

mouthhooks. Two delicate antennae are visible from above on the first 

segment. The anterior respiratory processes are rose or brown and 

unusually large and prominent. 

Each segment bears twelve inconspicuous segmental spines, each two- 

segmented, bearing on a broad basal segment a slender acuminate termi- 

nal segment. The two segments are of varying proportions on different 

regions of the body, but in every spine the slender distal portion is more 

anterior than the axis of the basal portion, giving the entire spine an ec- 

centric or offset appearance. At the posterior end of the larva, a single 

blunt fleshy process from the twelfth segment extends caudad, parallel 

to the posterior respiratory process. Although the anterior spine-bearing 

papilla of P. pisticoides is represented in femoralis by a spine, the papilla 

is reduced or wanting. 

The respiratory process is 0.75-0.8 mm. long and about three times 

as long as broad. The two tubes are fused completely for their entire 

length except for a deep median incision between the posterior spiracular 

plates. The whole process is hardened and darkly colored and bears on 

the proximal half a number of small sharp papillae. The spiracular 

carinae are much higher than those of pisticoides, and protrude over the 

edge of the plate, giving it an angular outline (Fig. 71). Four strong 

setae, about three-fourths as long as the spiracles are found, one on each 

side of a spiracle. The circular plates are prominent, and are dorso- 

ventrally oval in shape. Above the circular plates are two or more rough 

nodules, the only irregularities on the smooth angular plates. The rectal 

gills are simple and finger-like, two pairs of two. 

Puparium (Fig. 67).—Length, 8 mm., width at broadest point, 3 mm., 



CLASSIFICATION OF SYRPHIDAE—HEISS 69 

height, 2.5 mm. Color, dull opaque mud-brown to ashy grey; strongly 

convex with hollow ventral surface. The vestiture is raised on end by 

the contraction of the integument and gives a rough felted appearance 

obscured by dirt particles. Remnants of the deep segmental wrinkles are 

still prominent at the posterior end of the puparium; the anal lobes are 

much contracted and reduced. The characters of the posterior respiratory 

process and larger size serve to distinguish this species from other known 

members of the genus. 

Food Habits.—The larvae have been taken on Georgiaplis ulmi on 

slippery elm (Ulmus fulva) and, by Metcalf, on Colopha ulmicola 

(Fitch), the cock’s-comb-gall aphid of elm. 

Pipiza radicum Walsh and Riley 

The larva and puparium of Pipiza radicum were described by Walsh 

(1869) more than sixty-five years ago, accompanied by a small crude 
sketch of these and the adult. The description does not serve to dis- 

tinguish this species from the more recently described species of the genus. 

The figure, however, shows that the larva, and possibly the puparium, 

has three pairs of fleshy lobes on the posterior segment. This may serve 

as a distinguishing feature. 

Walsh’s description is quoted as follows: 

“Larva: Dull, pale, flesh color, tinged with yellow. Attenuated and 

somewhat depressed anteriorly ; more blunt posteriorly, the anal segment 

being furnished with an elevated tube which is of a light polished brown 

at extremity. Wrinkled transversely, with a prominent fold at anterior 

and posterior edge of each segment. The larger segments well defined, 

the smaller ones less so. First segment thoroughly retractile, and suf- 

ficiently translucent when extended to show the dark triple-jointed mouth. 

A few soft, fleshy spines, of the same color as the body, and especially 

distinct on the anal segments. Generally covered and disguised by the 

soil which it inhabits. Length when extended, 0.23 inch (6 mm.). 

Described from two specimens taken in 1866 and three in 1868. 

“Pupa: Dull, dirty yellow. Gradually formed by contraction of the 

larva, during which time the wrinkles are obliterated, and at last be- 

comes quite smooth. Length, 0.18 inch (4 mm.).”” Walsh also describes 

the creeping of the puparia of Pipiza radicum which, after being buried 

in moist sand, crawled up out of it to a distance of two inches. 

Food Habits.—Predaceous on Eriosoma lanigerum, the woolly apple 

aphid, on the roots of apple, according to Walsh (1896). 
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Paracus Latreille 

The mature larvae of the genus Paragus are very small, never over 

10 mm. long, and even to the naked eye, markedly spiny. 

There are three species in the United States, Paragus angustifrons, 

P. bicolor, and P. tibialis. The first species is doubted by some authors 
to exist at all and accepted by others on the basis of differences in the 

male genitalia from those of tibialis with which it is confused. The 

present writer has never reared any adults of P. angustifrons nor 

seen any larvae sufficiently distinct from those of tibialis and bicolor to 

be possible larvae of this species. Only one specimen of angustifrons, a 

male, has been taken in the field. It is probably rare in Illinois. The 

writer has seen no account of the larva in the literature. 

So far as known, Paragus is entirely aphidophagous ; the two species, 

bicolor and tibialis, are fairly common as _ red-brown, longitudinally 

banded or pearly white, minute larvae, inconspicuous among the axils of 

aphid-infested flower-heads of evening primrose, curly dock, and iron- 

weed or among the young leaf buds of milkweed from July to September. 

P. bicolor is not so common as tibialis and is most abundant somewhat 

earlier in the season. 
KEY TO SPECIES OF PARAGUS 

Posterior respiratory process broader than long; segmental spines awl-shaped ; 

body form broad, somewhat flattened (Figs. 74, 78, 81).............. bicolor 

Posterior respiratory process longer than broad; segmental spines blunt, peg- 

like; body form slender, tapering gently at both ends (Figs. 75, 79, 82) . tibialis 

Paragus bicolor Fabricius 

The larva and puparium of Paragus bicolor has been described in 

detail and figured by Metcalf (1911b) and a briefer description has been 

given in “The Syrphidae of Ohio” (1913b). The larva is also described 

by Jones (1922) and mentioned briefly by Campbell and Davidson 

(1924). 

Larva (Fig. 78)—The mature larva is from 7-8 mm. long, 2.5 mm. 

wide and 1.8 mm. high; it is conspicuously flattened dorso-ventrally. The 

color is quite variable. The whole larva may be dun or translucent yellow- 

ish without any visible pattern but the pulsating dorsal blood vessel. Or, 

it may be a white-margined larva with a broad chestnut band running 

longitudinally down the dorsum. The band may fade out to pale rose 

or to a scattered collection of dull orange dots. 

The segmental spines are raised on fleshy processes. The distal seg- 

ment of each is a pointed awl-shaped spine as long as the raised process, 

and in this species it is directed caudad on each segment (Fig. 81). The 

whole surface of the skin is covered with fine bead-like papillation and 

completely bare of vestiture. 
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The posterior respiratory process is broader than long and deep brown 

in color. Its spiracles are raised on high carinae and the dorsal spur is 

large and sharp (Fig. 74). 
The rectal gills are simple, two-branched, Y-shaped structures as in 

other aphidophagous syrphids. 

Puparium.—The larva usually pupariates upon the plant, among the 

flower spikes or under the leaves. Length, 5.5 mm., width, 2.5 mm., 

height, 2.2 mm. Pale to medium brown and a long nearly perfect oval 

from above. The remnants of the pointed larval segmental spines cover 

it with scattered spines. The posterior respiratory process resembles that 

of the larva. 

Food Habits——The larva has been taken on Aphis rumicis on curly 

dock (Rumex crispus), sour dock (Rumex obtusifolius) and burdock 

(Arctium minus), and on Aphis gossypii on cucumber. Jones (1922) 

records it from Aphis avenae and Aphis helhanthi. He also reared it in 

the laboratory successfully on Aphis pomi, Aphis carbocolor, and Peri- 

phyllus negundinis. 

Paragus tibialis Fallén 

The larva and puparium of Paragus tibialis were described fully by 

Metcalf (1911b) and redescribed briefly in “The Syrphidae of Ohio” 

(1913b). Campbell and Davidson (1924) give a brief description and a 

drawing of the larva, which does not show much structural detail. 

Larva (Fig. 79).—The mature larva of Paragus tibialis is slightly 

smaller than that of P. bicolor, averaging 6-7 mm. long, 2 mm. wide, and 

1.8 mm. high. The color is even more variable. It may range from pure, 

translucent pearly-white without any markings whatever to a beautiful, 

rich red-brown, banded form, the broad, median brick-red band edged 

with black and flanked by yellow lateral regions. There are all gradations 

between these: yellowish white larvae with two lateral, brown streaks on 

the anterior third, larvae with the two anterior brown streaks enclosing 

a faint pink mottling, pinkish white larvae with a broad orange-dotted 

band, dun-colored larvae with a brown, broad, median band. There is a 

distinct, but delicate, dorsal blood vessel. 

The larva is more slender, spindle-shaped and not as flattened as that 

of bicolor. The integument, like that of bicolor is bare with a beady 

surface. The segmental spines are also raised on a fleshy projection, but 

are not quite so long as those of bicolor. The outer segment is a short 

blunt peg only about one-third as long as the entire process, and not 

directed backward except on the last three body segments (Fig. 79). 

The brown posterior respiratory process is longer than broad and 

bears spiracles raised on high carinae and a sharp dorsal spur (Fig. 75). 

The rectal gills are similar to those in bicolor. 
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Puparium (Fig. 77).—Length, 5 mm., width, 2.5 mm., height, 2.5 mm. 

The color varies from light yellow to deep, dull brown. The form is 

more plumply stream-lined than that of P. bicolor and can be readily dis- 

tinguished by its round tear-drop shape. The character of a posterior 

respiratory process which is longer than broad, is also present in the 

puparium, 

Food Habits —The larvae of P. tibialis have been taken among 

colonies of Aphis rumicis on curly dock, Aphis vernoniae Thomas on 

iron weed (Vernonia baldwini), Aphis coreopsidis Thomas on Spanish 

needle, Aphis oestlundi on evening primrose, Aphis gossypu on cucumber, 

and on Myzocallis asclepiadis Monell on common milkweed. 

Metcalf (1913b) records this larva as taken from burdock preying on 

an unidentified aphid, and Campbell and Davidson (1924) in California 

report it from Aphis gossypu and Aphis maidis. 

Dipea Macquart 

The larva of only one species of Didea has been so far described. 

This larva is found, in the Midwest, with the individuals of one charac- 

teristic host aphid on which it is predaceous, the large, mottled purplish- 

grey Longistigma caryae (Harris) on sycamore, late in September and 

October. Their very occurrence in the colony of these extraordinarily 

large aphids (one-fourth inch in diameter) and their own large size is 

so characteristic that it almost certainly serves to identify them as the 

larvae of Didea. Only one other larva, and a much smaller syrphid, 

Syrphus torvus, is known to attack this aphid. This fly is not very numer- 

ous in Illinois. 

Didea fasciata Macquart var. fuscipes Loew 

The larva and puparium of this species has been fully described by 

Metcalf (191la), and again in 1913 in “The Syrphidae of Ohio” and more 

briefly in “The Syrphidae of Maine” (1916). 

Larva (Fig. 84).—The fully matured larva of Didea fasciata fuscipes 

is 15 mm. long, 5-6 mm. wide at its broadest point, and 3.5 mm. high. It 

is broad, flattened, and blunt at the posterior end, and tapered scarcely 

at all at the anterior end. It has a very shaggy, spiny appearance, due to 

the fact that it is ornamented with segmental fleshy pointed lobes, some 

of which are accented in black and others in yellow, although its seg- 

mental spines are actually very weak and slender. The tough, wrinkled 

integument is closely set with sharp, black, short setae. At the tip of 

each fleshy process is a slender, weak spine, only about twice as long 

as the surrounding setae (Fig. 80). The ventral side is flat and com- 

pletely bare of spinules. 
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The color of the larva conceals it admirably in the colony of grey, 

black-spotted host aphids. It is, in general, a mottled greyish fawn and 

deep brown, accented with black and yellow. The thin dorsal blood vessel, 

the tips of the median segmental lobes, the entire small dorsal lobes, and 

some irregular diagonal bands on the sides and dorsum are black. The 

bases of the median lobes, the dorso-ventral, lateral, and ventro-lateral 

lobes are tipped with bright yellow. The ventral sole is a broad band of 

translucent lavender, probably due to the internal contents colored by the 

purplish body juices of the aphids. 

The large, short, disc-like posterior respiratory process (Fig. 83) is 

deep red-brown, with pale tan margins around the spiracular slits. The 

whole spiracular plate has a rough frilled appearance because the sur- 

faces between the spiracles are raised in one or more undulating perpen- 

dicular lamellae, resulting in a corrugated surface much like that on the 

shell of a black walnut. 

The rectal gills are four, arising in two simple pairs as in the genus 

Syrphus. 

Puparium.—Length, 9-10 mm., width, 4.5 mm., height, 4.5 mm. ; neatly 

rounded in front and nearly circular in cross section, tapering down to 

the posterior segment where it flattens out laterally. It is covered with 

conspicuous papilla-like prominences. The color is rich golden brown, 

dusky on the curved sides due to the investiture of black setae, and 

speckled down the length of the dorsum by four regular rows of black 

dots, the remnants of segmental lobes. The puparium can also be identi- 

fied readily by two well preserved larval features: the weak, slender seg- 

mental spines and the short, disc-like, frilled, posterior spiracles. 

Food Habits.—In Illinois, by the writer, and in Ohio, by Metcalf, 

Didea fasciata fuscipes has been taken only among colonies of Longi- 

stigma caryae on sycamore and basswood. In Maine, however, Metcalf 

(1916) reported it as occurring at the last of July and first of August on 

Plocamaphis flocculosa (Weed), the willow grove plant louse. 

Baccua Fabricius 

The larvae of Baccha, so far as known, are aphidophagous or feed on 

other Homoptera. Bhatia (1932) reared Baccha pulchriformis Austen in 

India from psyllid nymphs on the leaves of Bombax malabaricum. 

Baccha clavata Fabricius 

The larva of Baccha clavata has been very briefly described and 

figured by Campbell and Davidson (1924) but not sufficiently carefully 

to show its most characteristic features. The larva and puparium are 
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very crudely figured by J. R. Watson (1926) but not described. The 

puparium was described by Townsend (1897), but the description is in- 

adequate for identification. 

Larva (Fig. 85).—Length, 10-11 mm., width, 2.5 mm., height, 2.5 mm. 

The larva of Baccha clavata is a cylindrical, very beautiful larva with soft- 

tones, dull colors, and with very large, thick, segmental spines on high 

narrow folds of the integument, separated into distinct dorsal nodules. 

The general effect is that of soft greenish-grey lateral regions with a 

broad, pink dorsal stripe accented on each side by broken narrow black 

edges. The dorsal nodules may be soft pink or opaque white. The colors 

of the dorsal band may vary from greyish white to pale brown. 

The larva appears to the naked eye distinctly but sparsely spined, in 

contrast to the very spiny larvae of Paragus and Didea. The large seg- 

mental spines are two-segmented. The distal segment fusiform and about 

twice as long as the proximal segments (Fig. 89). The median spines of 

the posterior segment project back prominently over the posterior spiracu- 

lar process. In addition to the dorsal and lateral rows of segmental spines, 

there are short ventral spines on the three segments behind the anterior 

spiracles. The surface of the skin is covered with a fine mass of very 

short, indistinct setae. 

The posterior respiratory process (Figs. 87, 88, 90) is short, dark 

brown, smooth and polished and set rather deeply in the folds of the last 

segment. It is so truncated as to expose the spiracles to the ventral sur- 

face more than to the posterior surface as in other syrphid larvae. There 

is no dorsal spine but a smooth rounded surface. The rectal gills are a 

simple pair of two-branched gills similar to those in Syrphus. 

Puparium (Figs. 86, 91).—Length, 5.5-6 mm., width, 2.5 mm., height, 

2.5 mm. of a long oval shape. It often, though not always, retains a 

characteristic foliate pattern of light tan, outlined in deep brown. The 

constricted remnants of the light dorsal band of the larva are tan, the 

black border is retained as an undulating brown margin. In addition, the 

posterior spiracles are the same as those of the larva, and shrivelled rem- 

nants of the distinctive two-segmented spines can always be found on 

some part of the puparium. 

Food Habits.—The larva has been taken on Aphis gossypii on musk- 

melon and cucumber, on 4 phis oestlundi on evening primrose (Oenothera 

biennis), and on Macrosiphum sanborni on cultivated chrysanthemum. 

Campbell and Davidson (1924) record this species from Aphis rumicis 

and A. medicaginis Koch. 

Baccha lugens Loew 

J. R. Watson (1926), in connection with citrus insects in Florida, 

figures the larva, puparium, and adult of this species, but the drawings 
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are so sketchy as to give almost no characters for identification of the 

larva and puparium. There is no description. The drawing of the larva 

shows a broad bulge about one-third its length from the anterior end, 

and that of the puparium has a strong anterior swelling with an abrupt 

constriction beyond the middle. Nothing can be distinguished as to the 

spines or posterior spiracles. 

In June, 1936, Mr. B.D. Burks of the Hlinois Natural History Survey 

collected a puparium at Urbana, Illinois, and reared from it an adult of 

Baccha lugens. This puparium is curiously dilated anteriorly and agrees 

in general appearance with that figured by Watson. From this single 

specimen the description which follows has been made. 

Puparium (Fig. 92).—Length, 5 mm., width, 2 mm., height, 2 mm. 

The rather delicate, light golden integument is strongly dilated anteriorly 

and from above appears smoothly clavate. In lateral view, however, the 

dilation drops posteriorly in an abrupt hump about mid-length, giving a 

unique outline to the puparium. There are no remnants whatever of the 

intersegmental spines of the larva which are probably quite small, judg- 

ing from the smoothness of the integument. The posterior spiracular 

plates (Fig. 93) show a strong relationship to those of Baccha clavata, 

but do not slant ventrally quite so strongly as the plates of that species. 

As in clavata a dorsal spine is absent from the posterior spiracular plates. 

The two lower pairs of spiracles are crowded ventrally as in clavata but 

are more vertical in position than those of clavata. 

Food Habits.—The food of this species in Illinois is not known, but 

it is probably aphidophagous. In Florida it is recorded from Aphis 

spiraecola Patch and Aphis gossypii Glover on citrus trees. 

Curysotoxum Meigen 

The writer has not seen any specimen belonging to this genus but the 

structural characteristics given below point to the probability that the 

larva may be of the aphidophagous habit. The descriptions given below 

are taken from those of C. T. Greene (1923a). The larva was found 

under a stone in a moist situation. The species given below is taken 

rarely in [}linois. 

Chrysotoxum pubescens Loew 

Larva.—Length, 11 mm., width, 5 mm., nearly cylindrical. Opaque 

white, segmentation irregular with numerous transverse wrinkles. The 

cephalic end tapers very slightly. On the ventral surface are seven pairs of 

prolegs. The posterior respiratory process, located in the center of the 

caudal end is .5 mm. long, dark reddish to black, and the two tubes are 

separated by a longitudinal groove on the dorsal and ventral surfaces. 
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Puparium (Fig. 94).—Length, 8 mm., width, 4 mm., posterior respi- 

ratory process, 0.75 mm. Pale, dull, luteous yellow. The puparium is 

cylindrical, rather blunt on the cephalic end, gradually tapering down to 

the caudal end. The integument is microscopically rugose. There is no 

evidence of either anterior or pupal spiracles. 

The posterior respiratory process (Fig. 95) is about as long as high. 

The spiracles are three sinuous slits on low, shining black carinae; the 

dorsal spur is a circular ridge which gives the appearance of a tube-like 

structure on the upper inner angle of the spiracular plate. The inter- 

spiracular nodules are triangular, raised, and have a finely granular 

surface. 

The food habits are unknown. 

XANTHOGRAMMA Schiner 

Xanthogramma flavipes Loew 

Vimmer (1933) figures crudely the empty puparium of a Czecho- 

slovakian species of Xanthogramma. The outline of the puparium is very 

similar to that of Xanthogramma flavipes. He describes it briefly in his 

key (translated): “Bearers of posterior stigmata short, black-brown, 

shiny, pointing obliquely, ends rounded. Pupa pear-shaped, slightly con- 

stricted in the middle.’’ He does not designate the species and gives no 

further details except a subsequent note: ‘Length, 7 mm., width, 3 mm.” 

The single specimen reared was found as a short-bodied, white, soft- 

skinned larva, on July 18th, lying on leaf mold at the immediate foot of 

a tall walnut tree in a woods near Urbana. The situation in which it was 

found gave no evidence of its food material. The larva was seeking a 

place for pupariation; it was inactive, with its mouth parts and anterior 

segments retracted ; it transformed two days later and emerged on July 31. 

The morphologic characters show a somewhat intermediate condition 

between the aphidophagous and the saprophagous types. There is no evi- 

dence of pupal horns, but the posterior spiracles show the elaborate form 

so characteristic of saprophytic types. 

Larva.—Length, 8 mm., width, 3.3 mm., height, 3 mm. Color, dull, 

opaque white. The larva is of a short sausage-like shape, nearly cylin- 

drical and rounded fully at both ends. The exterior is almost without 

features; the integument smooth and without vestiture, the form 

extremely simple. Numerous parallel creases divide the surface into about 

32 sub-equal annulets, usually three to each actual segment. 

The antennae and mouth parts were invisible, the mouth opening 

minute and inconspicuous. The anterior spiracular processes are just 

visible as minute light brown cornicles near the anterior curve of the body. 
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Internally the mouth hooks are small and weak; there are low pharyngeal 

ridges of the type found in saprophagous larvae. 

The posterior respiratory process (Fig. 97) is polished, shining red- 

brown, about as long as it is high at the tip. The two tubes are completely 

fused into a short truncate cone, broad at the base, somewhat narrower 

at the tip, and oval in cross section. The tip is smoothly rounded at the 

edges and bears on its face three pairs of tortuously looped spiracles, three 

pairs of minute interspiracular nodules and two small circular plates, near 

the mid-region, which are faintly granular on the surface. At the dorsal 

margin is a raised, V-shaped ridge with the point just above the circular 

plates and the two arms diverging laterally over the rounded surface of 

the plate, where they diminish and disappear. 

Puparium (Fig. 96)—The puparium is almost the same in general 

shape and dimensions as described above for the larva. Color, light 

golden brown with brownish creases and with a silky sheen due to minute 

shagreen on the surface. The middle region of the puparium is slightly 

constricted. The ventral surface shows a slight concavity, and there is an 

inconspicuous hip-like ridge at the posterior end on the ventral third of 

each side. 

Food Habits —Nothing is known of the food habits of this larva. 

Vimmer (1933) says “In ant hills.” It is probably saprophytic. 

XyLota Meigen 

One or more of the immature stages of several species of this genus 

are known. Johnson (1906) described briefly and figured the larva and 

puparium of Xylota pigra. The larvae of two unknown American species 

of Xylota are described by Johannsen (1935), but the rather rare imma- 

ture stages of this genus have been most frequently taken as puparia and 

most descriptions of known species are of this stage. Greene (1923a) 

has described the puparia of X. bicolor and X. pigra and illustrated them 

in detail. These descriptions appear in a briefer form in Johannsen’s 

“Aquatic Diptera, Part IT’ (1935). 
Two pairs of dark, heavy, lateral hooks fused at their bases appear 

to be characteristic of this genus although Lundbeck (1916) describes an 

European species, X. segnis, in which the hooks are replaced by groups of 

small spines. The hooks are always located on the dorsal aspect of the 

false head in the larva and at the antero-ventral angle below the edge of 

the operculum in the puparium. The posterior respiratory process is 

usually only moderately long, from twice to about four times the width 

of the process, and there is always more or less of a lattice-like sculptura- 

tion present on its distal portion. 
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KEY TO SPECIES OF XYLOTA 

Posterior respiratory process shorter, only about three times as long as height, 

with a marked constriction midway in length; plumose hairs at tip lack- 

AmB CHIS, 9B). o:c:c2ussshaters aio i spsia iaracercascte eisds aye sles cries Gis os Oe ee come eee DIONE: 

Posterior respiratory process longer, at least four times as long as high, no 

marked constriction, plumose hairs present (Fig. 101).................. 1 

1. Larger species (12 mm.) with two pairs of posterior lateral fleshy proc- 

CESSES oS Gelniwes ets oe sume se tioeede © Can tedious ones ra eeeeeeeeee sae OICOlOr 

Smaller species (under 10 mm.) with three pairs of posterior lateral 

fleshiy ‘PrOCeSSESidu,uv.4. ee. 4 25 sha merersrtenlastiner neva e von aieven ea Goa Gare akon Le eR 2 

bo . Posterior respiratory process rugose for more than half its length distally; 

inner thorn short, blunt, and straight; outer thorn curved (Fig. 100) ; 

larger -(8 Mims) 2.5.5 .Go 0s oc cas ad nobeiewese Gaon seem eie ewes X. nemorum 

Posterior respiratory process rugose for half or less than half its length; 

thorns subequal, both curved (Fig. 99); smaller (7 mm.)......2 X. fraudulosa 

Xylota fraudulosa Loew 

A puparium from which this description has been made, was collected 

by Mr. A. P. Arnason on a decayed log at Tiptonville, Tennessee. Adults 

of this species, collected in Illinois, are represented in the Illinois Natural 

History Survey collection. 

Puparium (Fig. 101).—Length, 7 mm., width, 2.75 mm., height, 2 mm. 

The color is yellowish brown with overlying chaffy vestiture of a whitish 

color. The puparium is slightly flattened dorso-ventrally; it declines 

steeply in front, and is dorsally arched posteriorly giving a curiously 

mouse-like outline. On each side of the rather pointed antero-ventral 

margin, somewhat obscured by the chaffy vestiture, is a pair of subequal 

black, basally fused hooks or lateral thorns, both of which are curved 

(Fig. 99). They are situated just below the operculum and remain even 

if the operculum is lost. Mediad and just dorsad of these are the short 

brown, peg-like anterior spiracular processes on the lower piece of the 

operculum. On the dorsal piece of the operculum are the pupal respiratory 

horns which are yellow, curved, club-like and about three times as long as 

broad. On the distal portion of each are five double rows of more or less 

confluent tubercles, except for a narrow area on the inner anterior sur- 

face. On the ventral surface of the body, six paired groups of recurved 

hooklets can be plainly seen, the remnants of the prolegs; the seventh and 

most anterior pair is no longer discernible in the strong rugosity of the 

anterior end. 

The posterior respiratory process is 1.25 mm. in length, light brown, 

slender, with a slightly bulb-like expansion just before the tip. The distal 

half, or a little less, is sculptured with lattice-like depressions. There are 

long plumose hairs present on the posterior spiracular plates, which 

resemble those illustrated for Xylota nemorum (Fig. 104). 



CLASSIFICATION OF SYRPHIDAE—HEISS 79 

Xylota nemorum Fabricius 

The larvae and puparia of this introduced species were described by 

Lundbeck (1916) from Denmark, and his description of the larva has 

been used here; the figures were drawn from four puparia in the collec- 

tion of the Illinois State Natural History Survey which were collected at 

White Heath, Illinois. 

Larva.—Length, 9 mm. The color is yellow or whitish yellow. The 

body is elongated, arched above and a little flattened below; the head is 

broad and blunt; the posterior end is somewhat attenuated. The body is 

transversely corrugated and bears toward the end of the tapering posterior 

part at each side three lateral processes, clothed in relatively long hairs. 

On the ventral side are six pairs of prolegs armed with spines, and below 

the prothoracic segment is a pair of similar spined warts. At each side 

of the prothoracic segment outward from the brown anterior spiracles is 

a large black double hook, the outer hook being curved and larger. 

The brown respiratory process is 0.7-1 mm. long. In this species the 

distal portion is clathrately sculptured for more than half its length. The 

posterior spiracular plates (Fig. 104) are partially separated by a dorso- 

ventral median constriction and bear at their margin a pair of dorsal and 

a pair of short lateral denticles giving the process a somewhat stellate 

appearance. The palmate hairs are long. 

Puparium (Fig. 102).—Length, about 9 mm. Color brownish, rather 

arched, front end turning downward. The puparium has the same lateral 

thorns, the same posterior lateral fleshy processes, somewhat shrivelled, 

and the same posterior respiratory process as the larva. On the upper 

piece of the operculum or at the posterior border of the inclined anterior 

region are two yellow pupal respiratory processes, curved backward and 

outward and beset with small tubercles arranged in double ring-like rows. 

Food Habits —The Illinois specimens bear no food record, but Lund- 

beck (1916) records this species from the “decaying, humid stub of a 

beech” and also from the “water in a tree-stub.” 

Xylota pigra Fabricius 

The larval description is that of Johnson (1906) ; the pupal descrip- 

tion and Fig. 98 have been made from two puparia loaned by Dr. C. L. 

Fluke. 

Larva.—Length, 14 mm. The color is dirty yellow or brownish with 

ten or eleven ill-defined, rugosely wrinkled segments, covered with short 

hairs, which are somewhat longer on the sides. The first segment is armed 

on each side with a pair of black thorns, the posterior one curved back- 

ward (Fig. 98); the posterior portion bears three pairs of large, hairy 
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processes, and terminates with a prominent, shiny brown respiratory tube, 

showing slight annulations on the middle. 

Puparium (Fig. 98).—Length, 10-11 mm., width, 4.5 mm., height, 3.5 

mm. The color is rich yellowish brown, slightly shining. The body is of 

the same general shape as that of X. nemorum, but arched strongly in the 

mid-region and sloping more gradually cephalad. The body surface is 

covered with a fine, rough chaffy pubescence, and the remnants of larval 

wrinkles remain as short, narrow, transverse folds on the dorsal surface. 

The segmental spines are three-branched and still quite prominent, espe- 

cially along the lateral line. The three lateral processes of the posterior 

segments of the larva are still present and bear numerous long setae. 

The lateral thorns are black and, as in other genera, just below the 

ventral edge of the operculum. The anterior respiratory processes of the 

larva remain, on the lower edge of the operculum. These are short, yel- 

low-brown cylinders about as long as their diameter and cut off obliquely 

at the tip. On this oblique elliptical area are nine yellow rays radiating 

from a central region to the margin; they are illustrated by Greene 

(1923a). The pupal thoracic horns are bright yellow and located on the 

upper portion of the operculum. They appear to be indistinguishable from 

those of X. fraudulosa and X. nemorum. 

The posterior respiratory process is shorter than those of other known 

species of Xylota and bears a marked constriction at the mid-point in its 

length, beyond which the process is pitted but before which it is smooth 

and polished. The long plumose hairs on the tip of the process in other 

species appear to be lacking. 

Food Habits —The puparia from the collection of Dr. C. L. Fluke 

were obtained from larvae taken under the bark of Pinus ponderosa by 

P. M. Scheffer at Union Flats, Wisconsin. Johnson (1906) gives “be- 

neath the bark of pine logs. It frequented the wet bark near the ground 

where there was more or less fermentation of the sappy portions of the 

wood.” Greene (1923a) records it as collected under the bark of Pinus 

ponderosa at Larkspur, Colorado. 

Xylota bicolor Loew 

The following is a brief account taken from the description of the 

puparium by Greene (1923a). 

Puparium.—Length, 12 mm., diameter, 4 mm., cylindrical; dull deep 

luteous yellow with a brownish tinge, with yellow pubescence. There are 

two pairs of lateral fleshy processes on the posterior body segments, the 

cephalic pair smaller. 

At the cephalic end and slightly above the lateral edge is a pair of 

reddish chitinous hooks fused at their base. The larger, or inner, one 
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curves backward, and the outer one curves out and backward. The larval 

anterior respiratory processes are yellowish-brown with six finger-like 

radiating areas on the oblique surface. The pupal respiratory horns are 

approximately four times as long as wide, reddish-yellow and tuberculated 

on the distal three-fourths. 

Food Habits——Greene (1923a) records this larva from the frass in a 

pocket of an old tulip tree, Liriodendron tulipifera. 

TEMNOsTOMA St. Fargeau and Serville 

The larvae of the genus Temnostoma are wood-boring syrphids, in- 

habiting wet, partially decayed logs in moist woodlands. Clean-cut galleries 

are made with powerful thoracic rakes by means of contractions of the 

anterior segments. In 1933, Metcalf described in detail the larvae of two 

species which occurred in a group of more than a hundred in a rotten log 

in the vicinity of Winnetka, Illinois. However, they are rather rare in 

this region. Both species in this account are widely distributed in the 

United States. 
The genus can be recognized at a glance by a nearly cylindrical, blunt- 

ended, elongate body-form and by a delicate, milk-white integument with 

three dark appendages, two at the anterior extremity and one at the 

posterior extremity (Fig. 105). The anterior two are the prothoracic 

rakes, strong, heavily toothed structures, bearing at their base the 

anterior spiracular plates. The unpaired appendage is the posterior 

respiratory process. The puparium bears short, perforated thoracic horns 

in addition to these, as do other saprophytic syrphids, such as Xylota. 

The following descriptions have been adapted from Metcalf (1933). 

The figures of the posterior spiracular plates, and of the larva and 

puparium are drawn from material loaned by Dr. Metcalf. 

KEY TO SPECIES OF TEMNOSTOMA 

Posterior spiracular plate fused along dorsal fourth, with a prominent, 

sharp dorsally curved tooth at each lateral margin (Fig. 107); protho- 

racic rakes heavier with seven or eight teeth in each of the three 

DOW Sitasseasere cs aia, alsin sucieha Gass tetacniahapi.ave Waa tus.ovalinlsiadate lava sacar nnaiavasatesersueeeie avstenanend bombylans 

Posterior spiracular plate completely but narrowly separated by a shallow 

groove with numerous transverse folds; eight or more blunt, low teeth 

distributed around each lateral margin (Fig. 106); prothoracic rakes 

lighter, with usually five teeth on the inner row, six in the middle row, 

ANG SEVell In tHe sOULER TOW ic.ie-cocerstcve-cuntinskaterns sts nedlars aeiateuesalmeasae'y eeatane balyras 

Temnostoma bombylans Fabricius 

Larva (Fig. 105).—Length, 12 mm., width, 3.5 mm., height, 3.5 mm. 

The larva is milk-white, except for the prothoracic rakes, the adjacent 
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spiracles, and the posterior respiratory process. There are eight principal 

body segments, each with several transverse wrinkles and of nearly equal 

size, besides those of reduced size at the extremities. The head segments 

are directed ventrad, the inconspicuous mouth parts and rudimentary 

antennae lying about 1 mm. back on the ventral side. The prothoracic 

rakes thus lie at the anterior extremity. The rakes measure 0.5 mm. to 

1 mm. across and are separated by about twice their width. Each is made 

up of seven or eight teeth in each of three rows. Segmental spines are 

present in the usual positions, but are extremely minute. At the middle 

of the somewhat truncate caudal extremity arises the posterior respiratory 

process, which is elevated less than half a millimeter; its diameter is 

about 1 mm. 

The drawings of the posterior spiracular plates of both Temnostoma 

bombylans and Temnostoma balyras have been accidentally inverted in 

Metcalf’s drawings and the terms used in his descriptions are also in- 

verted. The following description is with corrections of this error. The 

posterior spiracular plates (Fig. 107) are fused along the dorsal fourth 

with an overhanging median tooth at the center of the dorsal margin. In 

addition to this tooth are two others, one prominent, upturned marginal 

tooth on each lateral margin, dorsal to the second palmate hair. The 

second palmate hair on each side is much more prominent, erect and 

stouter than the other three. The numerous slit-like spiracles are longer 

than those of T. balyras, their chitinous expansions averaging seven to 

each spiracle. 

Puparium (Fig. 108).—Length, 10.5 mm., width, 3.5 mm., height, 3.5 

mm. The integument becomes parchment-like and yellowish-tan, shrink- 

ing somewhat, posteriorly, so that the puparium is of greater diameter at 

the anterior end. The anterior extremity is an oblique, flat, thickened, 

blackish plate, nearly circular in outline, which lies flush with the surface 

of the burrow, forming a little circular plug. On the plate are, dorsally, 

the two pupal respiratory horns and, at the extreme ventral margin, the 

two thoracic rakes and the former larval anterior spiracular plates. The 

pupal respiratory horns are slightly more than half a millimeter long by 

about one-third millimeter in diameter, polished brown, nearly cylindrical, 

bluntly rounded at the apex and dotted with minute respiratory apertures. 

These seem to be very similar in the two species. The posterior end is also 

thicker and has, for a region around the posterior respiratory process, a 

hardened, shiny, scaly texture and is deep tan or brown, much darker than 

the rest of the integument. The posterior respiratory process remains the 

same as in the larvae, and all of the above characters may be used to 

separate the puparia of the two species. 
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Temnostoma balyras (Walker) 

Larva (Fig. 106).—In superficial appearance, the larva of Temnostoma 

balyras is similar to that of Temnostoma bombylans. The actual differ- 

ences between the two species are found mainly in the characters of the 

thoracic rakes, and posterior respiratory process. The differences, pointed 

out by Metcalf, are as follows: Posterior spiracular plates (Fig. 106) 

completely but narrowly separated by a shallow groove with numerous 

transverse folds; no dorsal median tooth. Each plate with eight equiva- 

lent, blunt marginal teeth, a pair adjacent to each of the four inter- 

spiracular palmate hairs. All the palmate hairs of equal size. The slit- 

like spiracles shorter than those of T. bombylans; the circular plates, 

smaller. The prothoracic rakes are lighter, the teeth usually being five in 

the inner row, six in the middle row, and six or seven in the outer row. 

Puparium.—tThe puparium is strongly similar to that of Temmnostoma 

bombylans in appearance and dimensions. However, the characters of its 

posterior respiratory process and thoracic rakes are like those of the larva, 

and the puparium can be readily distinguished from that of Temnostoma 

bombylans. 

Food Habits——Metcalf (1933) reared both from a moist, decaying, 

but still firm, hard-maple log. He cites the instances of larvae of this 

genus being reared from a water-soaked willow log in Pennsylvania and 

by H. S. Barber from a decaying hickory log near Washington, D. C. 

Meropon Meigen 

The only representative of this genus in the United States is Merodon 

equestris Fabr., the large narcissus fly or the daffodil fly. Like its com- 

panions in habit, Ewmerus spp., it is an introduction within the last twenty 

years from Europe. It is now established in the bulb-growing regions of 

the United States. Only one specimen, a larva collected by Dr. T. H. 

Frison at Canton in 1925 and now in the collection of the Illinois State 

Natural History Survey collection, has been recorded from Illinois. 

Though the preferred host plant of the larvae is narcissus, they have been 

recorded from many genera of the lily family. Unlike Eumerus, there is 

only one generation a year. The winter is passed in the bulbs as full- 

grown larvae. In March and April, the larvae leave the bulbs, usually 

through the neck, and pupariate in the soil about half an inch below the 

surface. The pupal period is unusually long for a syrphid, 35 to 40 days. 

The flies emerge in April and May and lay their eggs in the soil around 

the base of the bulbs. The newly hatched larvae usually burrow through 

the basal plate of the bulbs. The center of the bulb is hollowed out; the 
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cavity soon becomes largely filled with decaying matter and excrement of 

the consistency and color of peanut butter. Bulbs are usually so far 

consumed that they will not grow, and when they do grow they produce 

only weak yellowed leaf growth, but no bloom. The larvae sometimes 

migrate from one bulb to another, if the food is exhausted in the first. 

Hodson (1932b) says that the larvae pass through four instars. They 

are full grown by fall. 

Merodon equestris Fabricius 

Since Merodon equestris has become a major pest to the bulb-growing 

industry it has been described frequently in the literature, but since its 

habits and large size make it easy to recognize it is usually described only 

with the barest brevity. Childs (1914) gives three very brief descriptions 

and photographs in situ of the larva and adult; Essig (1926) gives an- 

other brief description of larva and puparium and also illustrates with 

photographs. Wilcox and Mote (1927) give a brief description and illus- 

trate with photographs of egg, larva, puparium, and injury. Wilcox 

(1927) gives a very similar account with a figure of an adult. The best 

account is by Hodson (1932b) in connection with a bionomic study, but 

much is omitted from his descriptions. He figures first instar and fourth 

instar larvae and gives photographs of egg, puparium, and adults. 

The descriptions given below and the drawings have been made from 

material from Sumner, Washington, given to the writer by Mr. Randall 

Latta. 

Larva (Fig. 109).—Mature larva, 15-19 mm. long, 4-6 mm. wide, 

4-5.5 mm. high. The larva is bent into a strong curve, the body very 

roundly arched on the dorsum and slightly flattened on the ventrai side, 

but not conspicuously broader than high. The color is dirty yellowish or 

light yellowish-brown. 

The sausage-like body is plainly divided into segments and tapers little 

before the rounded ends. On the posterior segment is a pair of minute 

fleshy papillae, lateral and ventral to the posterior respiratory process. 

Each bears a simple long segmental spine and a tuft of body spinules. 

The entire surface of the integument is covered with an even pile of 

minute spinules. The segmental spines are long and conspicuous and con- 

sist of a tapering needle-like terminal segment, eight times as long as it is 

wide at the base, on a wide thick basal segment about four times as wide 

as the terminal segment. 

The anterior segments are corrugated with conspicuous folds forming 

a false head. The mouth hooks and antennae are large and conspicuous. 

The anterior spiracles are short, brown, cylindrical projections on the 

dorsal side of the false head. On the dorsum of the second segment 
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behind the anterior spiracular processes are two swollen oval areas, the 

sites of the future pupal respiratory horns. There are no conspicuous 

ventral prolegs, and ventral tufts of setae are lacking. 

The posterior respiratory process is a shining, coal-black, short, 

truncated, oval tube about as long as it is wide. Completely around its 

base runs a constriction, cutting off a basal rim; from here the completely 

fused tube tapers with a series of parallel rugose folds to the smooth rim 

of the spiracular plate (Fig. 109). The spiracular plate (Fig. 112) is a 

smooth plane with two sunken broadly reniform depressions in the center ; 

these are the circular plates. The spiracles are three pairs of elaborately 

looped slits without denticles, flat with the surface. On the edges of the 
plate are four pairs of minute groups of branched hairs. The ventral side 

of the respiratory process bears a groove of varying depth. 

Rectal gills were not found in this species. 

Puparium (Fig. 111).—Length, 13 mm., width, 5.5 mm., height, 5.5 
mm. Tough and leathery, dark brown to black in color, but may be 

reddish. The puparium is not curved as in the larva, but is nearly 

straight on the ventral side, higher on the anterior end, and sloping 

evenly to the rounded posterior end. It is circular in cross section at any 

point. The lateral papillae of the larva persist in much the same size as 

before but the spines are reduced. The integumental spinules form a 

rough, felted surface, much wrinkled toward the posterior end. In the 

middle of the upper half of the operculum on each side are the curved, 

horn-like pupal respiratory processes, which, according to Hodson, are not 

extruded until the eighth to tenth day after pupariation. Its surface is 

perforated with minute circular apertures. The small larval anterior 

spiracular processes still persist on the lower half of the operculum. The 

black, glossy posterior spiracular process is similar to that of the larva. 

Food Habits.—The preferred host is narcissus. In addition Hodson 

(1932b) lists hyacinth and tulip rarely, Amaryllis, Habranthus, Vellota, 

Eurycles, Galtonia, Leucojum, Galanthus, the wild snowdrop of England, 

and Scilla nutans, the wild hyacinth, all members of Liliaceae. Essig 

(1926) lists in addition Hippeastrum. 

EuMerus Meigen 

The flies of the genus Eumerus are known as the lesser bulb flies or 

lunate onion flies. Three species occur in the United States, all of which 

have been introduced with importations of bulbs from Europe. From the 

first introduction of this genus into the United States, which appears to 

have been in 1904, when a single specimen was collected by a Dr. Fletcher 

at Ottawa, Canada, it has spread rapidly in the East and on the Pacific 

coast. It has probably been repeatedly introduced in shipments of bulbs 

from Holland, France, and England. The lesser bulb fly was always 
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assumed to be Eumerus strigatus Fallén. But in 1920, J. E. Collin called 
attention to the fact that another very similar species, tuberculatus 

Rondani, was far more numerous in England than strigatus. C. H. Curran 

found, when he examined the specimens in the Canadian National 

Museum, that all previous reports of strigatus were actually tuberculatus. 

There has been much confusion in the records in the United States as well, 

since for many years the damage caused by the lesser bulb fly was always 

attributed to strigatus. In 1927 another species, narcissi, was distinguished 

by Leslie M. Smith in California from narcissus bulbs imported from 

France. Latta and Cole (1933) describe the adults of these three species 

and give tables of characters distinguishing between them. 

Larvae of Eumerus strigatus from Centralia, Illinois, are in the Uni- 

versity of Illinois collection. Eumerus tuberculatus is rare in Illinois, but 

there are thirteen adults from two localities in the state in the State 

Natural History Survey collection. E. narcissi is found in France and, in 

America, only in California. The larvae of Eumerus have been recorded, 

in addition to many kinds of bulbs, from manure (Hodson, 1931), but in 

this, they do not reach complete development. In Java, the larva of 

Eumerus parallelus has been found in the liquid of the leaf axils of 

Colocasia indica. The larva is figured by Sack (1931) ; it differs markedly 

from the bulb-feeding species of Eumerus. Although the adults of the 

bulb-feeding species show a marked preference for diseased or injured 

bulbs in egg-laying, there is no doubt that the larvae are truly phyto- 

phagous. The eggs are laid on the soil near a bulb or on the dried foliage. 

According to Wilcox (1926) the newly hatched larvae enter the bulb at 

the base or neck, but Hodson (1927) states that the young larvae crawl 

down into the bulb neck, where there is a small amount of damp and 

rotting tissue meeting the living neck. They begin feeding here and so 

enlarge the rotted area, gradually working down into the heart of the 

bulb, which becomes slimy and decayed. From then on, fresh living tissues 
are torn down and reduced, partly by the salivary juices, to a state of 

liquifaction so that the interior of the bulb soon becomes a slimy, excre- 

mentitious mass. Puparium occurs in a dry place, either on the shrivelled 

foliage or in the adjacent soil. The lesser bulb fly usually has two 

generations a year. 

The larvae are all small to medium-sized (7-12 mm.), dirty white or 

brownish, subcylindrical maggots with a prominent brick-red posterior 

respiratory tube. A characteristic group of four fleshy processes is found 

on each side of the posterior segment; a large dorsal papilla, two small 

twin papillae in the middle position and a still larger ventral papilla, 

which extends out on each side of the respiratory process. The seg- 

mental spines are double and the whole integument covered with short 

spines. The larvae of Eumerus are most likely to be confused with the 

larvae of Syritta pipiens. 
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KEY TO SPECIES OF EUMERUS 

Mandibular sclerites larger, with usually seven prominent teeth, rarely less than 

six (Fig. 114); groove between antennal tubercles is shallow or absent 

(AEG) ere rescnsee aye tere reteaye ersrene crore vermis ace, brave nctoha\e re o's ols eveahioiete a evensniaysiars 6 strigatus 

Mandibular sclerites smaller, with less numerous teeth, usually five prominent 

pairs, occasionally six (Fig. 110); groove between antennae pronounced 

(CE en UTS) eye Raes caseyov ete asa uate esta asa evlece av'ayocenstay Wis le ¥rarera eel siaraie a She avenarcns tuberculatus 

(For other characters see comparison under tuberculatus ) 

Eumerus strigatus Fallén 

The egg, larva, puparium, and injury were described by Wilcox 

(1926) and illustrated by photographs, and by a figure of the puparium. 

Essig (1926) describes the stages of this fly very briefly and gives other 

photographs of the larvae, puparium, and injury. Another account of the 

life history of Eumerus strigatus is given in 1927 by Wilcox illustrated 

with new photographs. Keifer (1930) gives a brief description of the 

larva but no figures. Hodson (1931) made a detailed study of Eumerus 

strigatus and tuberculatus and compared them, but this author, like all the 

previous authors, neither studied nor figured the segmental spines or 

posterior respiratory process. 

The descriptions given below, and the figures, have been made from 

specimens kindly sent by Mr. Randall Latta of Sumner, Washington, and 

from others collected at Centralia, Hlinois. 

Larva (Fig. 113).—Mature larvae are from 8-10 mm. long, 2.5 mm. 

wide, and 1.8 mm. high. The living larvae, according to Wilcox (1927), 

are usually a dirty greenish-grey but may vary from white to reddish. 

The wrinkled body is compactly rounded and somewhat flattened ventrally 

with three short papillae and one rather long papilla on each side of the 

last segment. The characteristic arrangement is a large, short, dorsal 

papilla, a twin tubercle in a median position of two very small, short 

papillae, and a longer ventral projection that extends outward from the 

posterior angle of the last segment, almost or as long as the respiratory 

tube. The papillae terminate in a cluster of three or four curved spines. 

The integument is covered with rows of little tubercles, which are the 

basal papillae of the segmental spines. The segmental spines (Fig. 119) 

are remarkable in that they consist of a pair of curved terminal spines on 

a single broad basal piece. On the fleshy papillae the spines are three or 

four to a basal piece. The entire dorsum is covered with closely set but 

unevenly distributed spinules. They are longest and most dense on the 

ridges and little tubercles of each body segment. 

On the anterior end protrude the prominent antennae, two pale, 

rounded, fleshy tubercles, each surmounted by two small papillae (Fig. 

116). In this species the groove between the tubercles is shallow, or 
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absent. The mouth hooks are broad, heavy toothed structures with a 

variable number of denticles, but according to Hodson (1932) always with 

more than six and usually seven large denticles on each mandibular 

sclerite (Fig. 114). The anterior spiracular processes are inconspicuous 

light brown projections. 

The posterior respiratory process (Fig. 127) is a single, smooth, 

straight, polished tube, tapering slightly to the evenly rounded ends with 

the two component tubes completely united into one. It is only about 

twice as long as its width at the tip. The spiracular plates bear, in a 

central depression, two circular plates and on a flat, crescentic ridge are 

borne three roughly cogwheel-like spiracles. At the margin of each plate 

are tour tufts of branched, fringing hairs (Fig. 122). 

The rectal gills consist of a pair of three-fingered structures, the mesal 

finger shorter than the outer two (Fig. 125). 

Puparium (Fig. 123).—Length, 6-8 mm., 3 mm. wide, 2.8 mm. high. 

The color according to Wilcox (1927) is light, dirty grey, but may be 

brown to red. The surface is rough, due to the presence of numerous 

minute spinules and retains the fleshy papillae of the larva in somewhat 

shrunken condition. The front of the puparium is evenly rounded but 

somewhat narrowed, and the posterior end tapers into the prominent 

smooth tube of the posterior process. The ventral outline is almost per- 

fectly straight. On the anterior end, faint whitish lines indicate the future 

operculum and its central line of cleavage. On the upper section of the 

operculum are found the prominent pupal respiratory horns which are 

not visible in the freshly formed puparia, but are extruded later. They 

are slightly curved, brown, tapering structures with minute circular 

apertures on small nodules (Fig. 120). On the lower section of the 

operculum, the larval anterior spiracles are still visible. The posterior 

respiratory plates are the same as in the larva (Fig. 122). 

Food Habits.—With the possibility of some confusion with tubercu- 

latus the larva has been recorded attacking narcissus, hyacinth, tulip, 

amaryllis, iris, shallots, onion, parsnip, potato, carrots, and rotting 

grapefruit (Keifer, 1930). 

Eumerus tuberculatus Rondani 

In 1920, Collin pointed out that in England lesser bulb flies believed 

to be E. strigatus were in reality tuberculatus, which was much more 

abundant there. This indicates how similar the two species are and in 

what probable confusion many of the American records and descriptions 

may be. Collin gives in this paper a description of the larvae of tubercu- 

latus and strigatus, but they are not differentiated. Hodson (1927), in a 
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bionomic paper, gives brief descriptions and photographs of the egg, 

larva, and puparium of tuberculatus. In 1931, Hodson again gives a 

description of tuberculatus comparing it with Syritta pipiens and figures 

for each the larva, larval mouth hooks, and puparium. In 1932a, the 

same author published a comparison of the larvae of EF. strigatus and 

E. tuberculatus in an attempt to find key characters, but even with this 

study it is not always possible to determine a single specimen with 

certainty. Hodson’s key is quoted below. 

Larva.—tThe larva of E. strigatus is so similar to that of E. tubercu- 

latus, that the description need not be repeated. According to Hodson the 

chief differences between the two species are as follows, the most 

important being the first two: 

Mandibular sclerites... 

AMUENNAC. cccces ceeds wed Groove between 

Anterior spiracles...... 

Posterior spiracular 

PIOCESS wis caceasienss 

Minute scattered 

SPINES sy cio stievswewnnes 

Larger (segmental) 

SPINCSiareiaievsnaisies aes 

E. strigatus 

. Larger, teeth more numer- 

ous, usually 7 prominent 

pairs, rarely than 6 

(Fig. 114). 
less 

tubercles 

bearing antennae shallow or 

absent (Fig. 116). 

Color darker. 

Shorter, wider, color 

darker. 

Darker, less abundant. 

Darker, shorter. 

Anal processes......... Appreciably darker than re- 

mainder of integument. 

E. tuberculatus 

Smaller, teeth less numer- 

ous, usually 5 prominent 

pairs, very occasionally 6 

(Fig. 110). 

Groove pronounced 

115). 

(Fig. 

Color lighter. 

Longer, narrower, color 

lighter. 

Lighter, more abundant. 

Lighter, longer. 

Unicolorous with or only 

slightly darker than remain- 

der of integument. 

Puparium.—The puparium cannot be differentiated from that of E. 

strigatus unless dissected for the mandibular sclerites. 

Food Habits —The food habits are the same as for strigatus. 

Syritta St. Fargeau and Serville 

The only species of this genus in North America is the common and 

cosmopolitan Syritta pipiens, which occurs throughout the world accord- 

ing to Sack (1931). The larva is a short-tailed slime dweller, breeding 
usually in the manure of animals. A species in Sumatra, Syritta capitata, 

lives in the fluid of a pitcher plant, Nepenthe tobaica (Sack, 1931). 
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Syritta pipiens Linneaus 

The immature stages of Syritta pipiens have been described in detail 

and figured by Metcalf (1916). The rectal gills, posterior spiracles, and 

cross section of the pharynx are figured by Kriger (1926) who gives an 

exhaustive morphological account of the larva. Hodson (1931) de- 

scribes the larva and puparium of Syritta pipiens in comparison with 

those of Eumerus tuberculatus and figures the cephalopharyngeal skeleton, 

larva, and puparium of both. Johannsen (1935) describes again the larva 

and puparium of Syritta pipiens, using the descriptions of Metcalf and 

the figures of Metcalf and Kriiger. 

In the description that follows, the account has been taken from those 

of Metcalf and Hodson. The larva has been redrawn from Hodson, the 

pupal respiratory horn, the posterior fleshy processes, and posterior 

spiracular plates from Metcalf, and the rectal gills from Kriger. The 

puparium was drawn from a specimen loaned by Dr. C. L. Fluke. 

Larva (Fig. 117).—Length, 10 mm., width, 2.75 mm., height, 2 mm. 
The larva is broadly fusiform, tapering moderately toward the false head 

and more narrowly at the posterior end, and broadest from segments five 

to nine. The color is dirty yellowish and the entire body is covered with 

pale and delicate, close-set microscopic hairs, which are longer on the 

more exposed portions. The body bears, just anterior to the posterior 

respiratory process, three pairs of pointed fleshy projections (Fig. 128). 

The anterior segments are differentiated into a false head with about 

a dozen longitudinal furrows. The anterior spiracles are very dorsal in 

position, located between the first and second furrow from the midline and 

are sessile, each with apparently three rounded nodules on its summit. 

The head has a transverse band of microscopic hooklets above the mouth. 

There are seven pairs of prolegs; each proleg has about two dozen hook- 

lets of varying sizes. On segments eleven and twelve are the conspicuous 

lateral processes, the anterior, shortest one on the eleventh, the middle 

and posterior ones, which are progressively longer, on the twelfth. They 

are covered with spinelets, which are longer toward the tip. 

The posterior respiratory process is a brown, chitinized polished tube, 

about 0.75 mm. long (Fig. 128). It is straight, tapering, and very slender, 

about five times as long as its width at the tip. The tubes are semi- 

transparent, permitting the large tracheal trunks to be seen throughout its 

length. The posterior spiracular plates (Fig. 118) have centrally located 

circular plates and three pairs of contorted spiracles which are ornamented 

around the edge with from nine to fourteen lateral projections or denticles 

which are irregular in size and irregularly shaped. The plates are each 

surrounded by four tufts of feathered hairs. 
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According to Kriger (1926) the rectal gills are twelve-branched 

(Fig. 124). 

Recognition Characters.—1. Yellowish larvae about 10 mm. long with 
three pairs of posterior fleshy processes, the first shortest and the last 

longest (Fig. 128). 2. Seven pairs of prolegs each with two dozen hook- 

lets of varying sizes (Fig. 117). 3. Shape of the aperture of the spiracles 

contorted and irregularly toothed with nine to fourteen denticles (Fig. 

118). 4. Slender, straight posterior process, tapering toward the tip and 

five times as long as wide at the top (Fig. 128). 

Puparium (Fig. 126).—Length, 6.8 mm., width, 2.95 mm., height, 2.68 

mm. Elongate-ovate in outline, a little more attenuated posteriorly, nearly 

circular as seen from the front, a little flattened on the venter. Color 

yellowish white, darkening to dull muddy brown. The remnants of the 

three pairs of projections are still readily visible on the anal segments 

but the prolegs have disappeared and even the hooklets are difficult to 

find on the general roughened and soiled integument. 

The pupal respiratory processes (Fig. 121) protrude from the upper 

half of the operculum as blunt, club-shaped projections. The enlarged 

distal half is studded with about 75 minute nodules in which are found the 

spiracular apertures. The posterior spiracular process is like that of 

the larva. 

Food Habits —The stages of Syritta pipiens have been reported from 

cow and horse manure, from guinea pig manure and from human excre- 

ment. It has also been found in decayed and rotting tulip bulbs and in 

heaps of vegetable refuse (Hodson, 1931). 

BRACHYPALPUS Macquart 

The larvae of this genus are short-tailed saprophytes dwelling, usually, 

in rotting wood. They are characterized by a carrot-shaped body, slightly 

flattened dorso-ventrally, and the typical features of saprophytic larvae, 

a false head, hooked prolegs, and posterior spiracular plates bearing 

palmate hairs and convoluted spiracles. 

KEY TO SPECIES OF BRACHYPALPUS 

Length of posterior respiratory process about three times as long as broad; 

a single heavy lateral hook on each side of false head; campaniform 

pupal respiratory horns covered with numerous small cones on each of 

which is a stellate spiracle (Figs. 130, 132, 134)...............0..2.. frontosus 

Length of posterior respiratory process one and a half times as long as broad; 

two, closely adjacent lateral hooks on each side of false head; conical 

pupal respiratory horns with numerous, but fewer, low ring-like tubercles 

with a depression in the center (Figs. 131, 133)....................000. rileyi 
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Brachypalpus frontosus Loew 

The larva and puparium of this species have been described by 
Malloch (1915) who figured the larva, puparium, front view of head, and 

the pupal prothoracic thorns. The puparium was described previously by 

Parker (1915) very briefly; he failed to observe the lateral thorns at all. 

The larva and puparium are described from specimens in the Illinois 

Natural History Survey collection. 

Larva (Figs. 129, 134).—Length, 19 mm., width, 4 mm., height, 3.5 

mm. The body color is creamy white but the posterior respiratory process 

is light brown deepening to reddish brown at the tip. The body is carrot- 

shaped, slightly flattened dorso-ventrally and deeply and _ regularly 

wrinkled. On the ventral surface the papillae of the ventro-lateral 

segmental bristles form a pair of prominent longitudinal, scalloped 

carinae. Surrounded by these are six pairs of prominent prolegs each 

armed with three rows of brown recurved teeth. A seventh pair, similarly 

armed, is located on the false head on a level with the lateral hooks. 

On the anterior margin of the false head are three and a partial 

fourth row of small, dorsally-curved, dark brown hooks of three sizes, the 

largest in the most posterior row. Well posteriad of these and just 

laterad of the short peg-like anterior respiratory processes is a single pair 

of heavy, black hooks curving back and outward. 

The entire integument is beset with a soft, white pile of minute but 

stout hairs. The segmental spines, all raised on prominent papillae are 

either four- or five-branched. There are three pairs of lateral processes 

posteriorly. The most anterior pair are mere papillae and dorsal in posi- 

tion. The second pair are lateral in position and about twice as long as 

the first, and the last pair are lateral, four times as long as the first and 

curved back around the last segment. 

The posterior spiracular plates (Fig. 129) are typical for a saprophytic 

species and are at the apex of a fused respiratory process about 2 mm. 

in length. 

Puparium (Figs. 132, 137).—Length, 14 mm., width, 4.5 mm., height, 

4 mm. The color is medium burnished brown. The puparium is mod- 

erately inflated; the wrinkles and carinae of the larva, much reduced. 

The segmental spines and posterior processes are much shrivelled but 

retain the characters of those of the larvae. The six posterior prolegs 

remain visible as groups of strong hooklets but are hardly raised from the 

surface. The anterior pair are almost invisible in the great contraction of 

the anterior segments. The prominent pair of single lateral hooks are now 

at the ventral cephalic edge of the puparium, outside of the operculum 

and may be found even if the operculum has been lost. The pupal 

respiratory horns (Fig. 132) are short blunt domes, covered with 
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tubercles, each of which bears a stellate aperture or group of apertures at 

the tip. Malloch (1915) describes the pupal respiratory processes of this 

species as being represented only by slight callosities. ‘The writer believes 

that in his specimens they had not yet been extruded. The posterior 

respiratory process is similar to that of the larva. 

Food Habits.—The specimens described by the writer were not accom- 

panied by collection data. Malloch (1915) records this species from under 

bark on a rotten tree trunk near Urbana, Illinois, and Parker (1915) 

recorded it from under moss on the top of a mountain range south of 

Hagerstown, Maryland. 

Brachypalpus rileyt Williston 

The only account of this species is that given by Greene (1923a) in 

which he describes the larva from two larvae taken at Glen cho, Mary- 

land, and the puparium from two puparia collected at Dead Run, Virginia. 

Adults of this species have been collected in Hlinois. The descriptions 

which follow are adapted from Greene. 

Larva.—Length, 9 mm., diameter, 3.5 mm., length of posterior respi- 

ratory process, 1 mm. Nearly cylindrical, with the sides about parallel, 

dull, light brownish-yellow. The body is transversely wrinkled and the 

entire surface closely set with short, fine pubescence; there are numerous 

small tufts of setae arranged in longitudinal rows on the dorsum. The 

last three segments terminate laterally in a long conical projection, each 

with numerous dark brown spines. ‘These projections increase in size 

toward the caudal end. 

At the anterior end, on each lateral edge is a small, nearly circular, 

reddish chitinous plate, each bearing two prongs (Mig. 131) ; the inner one 

points up and back toward the dorsum, the other points out and back- 

ward. Just above these are the elliptical, deep reddish anterior spiracles. 

They are about as long as their greatest diameter and are cut obliquely 

toward the outside; this surface is smooth with seven finger-like light 

areas radiating toward the inner edge. 

The posterior respiratory process is 1 mm. long, heavily chitinized, 

deep reddish-yellow. Along the center is a vertical groove reaching to 

the brownish-black apex. The tip, in outline is crudely shaped like a 

figure 8. The circular plates are circular and near the center. There are 

four sinuous slits in each half and Greene's illustration shows no sign of 

minute chitinous denticles along the slits as in frontosus. It shows no 

palmate hairs as in frontosus but at the outer margin of each spiracular 

plate are two lateral denticles. 

Puparium.—Length, 9 mm., diameter, 4.25 mm. Not so rugose as the 

larva; dull, dark reddish-brown with entire surface covered with a short 
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microscopic pubescence. At the apex are the double hooks of the larva. 

The pupal spiracles are reddish-black, cone-shaped, leaning slightly out- 

ward and backward. Their height is only slightly more than the diameter 

at the base. There are numerous tubercles on the surface; each tubercle 

is nearly round with a faint depression in the center. The posterior 

respiratory process is similar to that of the larva. 

Food Habits ——The larvae were found under the bark of hickory and 

the puparia in a cedar stump. 

Tropipia Meigen 

The single known larva of this genus, Tropidia quadrata Say, 

possesses, on each side of the false head two heavy lateral hooks, their 

bases separated by a little more than their length. This seems to be the 

most distinctive feature of the species. 

Tropidia quadrata Say 

The puparium was described and figured by Malloch (1915) from 

specimens found floating in water near Havana, Illinois. Metcalf later 

(1916) described all the stages in detail and illustrated them with 

numerous drawings. The following descriptions and the figures have been 

taken from the latter author. 

Larva (Fig. 138).—Length, 16 mm., width, 3.5 mm., height, 3.5 mm. 

The larva is dirty white or clay yellow, nearly cylindrical, the anterior 

segments forming a globose false head and the posterior segments tapering 

rapidly before the posterior respiratory process. On each side of the 

posterior segment are three conical fleshy protuberances. 

The body surface is closely set with microscopic, pale brown, short, 

soft hairs. The segmental spines are three-branched. There are seven 

pairs of fleshy prolegs on the ventral surface, each bearing a crown of 

recurved hooks, the anterior ones largest. 

The dorsal part of the bulbous false head bears two large lateral thorns 

on each side, their bases about 0.35 mm. apart. Between the thorns 

of each side and dorsad of them are three irregular transverse rows of 

smaller and various-sized thorns. Near each side and among these hooks 

is the sessile anterior larval spiracle bearing four rounded nodules. 

The posterior respiratory process (Fig. 139) is about 0.75 mm. long 

and is grooved along the mid-dorsal and mid-ventral lines and truncated 

at the tip. The spiracles are roughly S-shaped and each ornamented with 

about twenty short, rounded, lateral denticles irregular in size and irreg- 

ularly distributed. The palmate hairs are quite short and some are 

further subdivided. 
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Puparium (Fig. 141).—Length, 8-9 mm., width, 3.5 mm., height, 3mm. 

The puparium is pale brown and broadest a little in front of the middle 

where it is nearly circular in cross section. It is only a little narrowed 

and globose in front, but evenly tapered caudad to about one-third the 

width just in front of the posterior respiratory process. 

On the dorsal transverse piece of the operculum is borne a morel-like 

pupal respiratory horn which bears on its distal surface a hundred or 

more minute papillae. The large lateral hooks are drawn forward to le 

at the anterior extremity of the ventral line, outside of the operculum. 

The larval anterior respiratory processes are included on the operculum. 

The three pairs of lateral fleshy processes, somewhat shrunken and 

indurated, are visible posteriorly, and the larger hooklets of the prolegs 

can be distinguished. The posterior respiratory process is the same as 

for the larva. 

Food Habits.—The larva was found by Metcalf (1916) in moist, but 

not watery masses of human excrement and well-decayed potatoes. 

BracHyopa Meigen 

The single known larva and puparium of this genus is that of 

Brachyopa vacua O. S. which was described by Greene (1917). The larva 

and puparium are so similar that only the puparium was figured by him. 

The following brief account is taken from Greene’s description. 

Brachyopa vacua Osten Sacken 

Larva.—Length, 8 mm., width, 3mm., nearly cylindrical. The color 

is dull, opaque yellow-ochre, brown, or black. The first segment is 

pointed; the greatest width is at the fourth segment, and it gradually 

decreases toward the caudal end. 

The entire body is finely rugose ; the dorsum very rugose transversely ; 
in the middle of each segment is a transverse depression or groove. On 

the base of the first, pointed segment is a transverse row of six fleshy 

tubercles and on all succeeding segments, eight or ten fleshy tubercles just 

above the center. These bear the three- to four-branched segmental spines. 

In addition to the prominent tufts of segmental spines there are, at the 

base of the first segment, a row of small, fleshy, bristle-like projections ; 

all other segments have three rows each of similar projections. The entire 

ventral surface of the larva is covered with minute, brownish-black spines. 

The anterior respiratory processes are a pair of conical dark reddish- 

brown projections on the lateral margins of the first segment. The pos- 

terior respiratory process is nearly cylindrical, 1 mm. long, mostly dull 

black but shiny at the apex. 
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Puparium (Fig. 140).—Length, 7 mm., width, 4.75 mm., nearly cylin- 
drical. The color is not given. The puparium is very similar to the larva 

except for the characters noted. In profile, the puparium slopes from 

about the middle of the second segment anteriorly, having a wedge-shaped 

appearance. The integument is much smoother than that of the larva; 

all the fleshy, bristle-like projections are much compressed and shrivelled. 

The pupal spiracles are reddish-brown, conical, and curved outward. 

They bear numerous small tubercles around the sides with one at the apex. 

Food Habits——Greene (1917) records the larvae from the juice of 

decaying fungi under dead bark (Liriodendron) at Falls Church, Virginia. 

VoLuceLita Geoffroy 

The larvae of Volucella are large, elongate, nearly bare maggots with a 

short, stump-like posterior respiratory process and with six, more or less 

elongate, fleshy tentacle-like processes of the posterior segment arranged 

in a semi-circle around the posterior respiratory process. In one Euro- 

pean species, VY. inanus, and in the North American species, . nigra 

Greene (1923c), the fleshy processes are very short and have become 

mere papillae, but they are arranged in the same transverse curved row 

as the longer processes of other species. 

The writer has no determined material of the immature stages of this 

genus; the drawings (Figs. 142, 145) were made from a larva collected 

by Dr. T. H. Frison in the nest of Bombus fervidus Fabr. at Baraboo, 

Wisconsin. There are few American species of which the immature stages 

have been described, but a very exhaustive account of the immature stages 

» of several European species is given by Jules Kiinkel d’Herculais (1875). 

The food habits of Volucella are of two distinct kinds. As far as 
known all the species in this region are scavengers in the nests of bumble 

bees, consuming the wastes of the nest and the dead larvae and pupae 

of the bees. In the Southwest the larvae of Volucella approach in habits 

the bulb flies, living in decaying cavities of cacti which are constantly 

enlarged by the insects. A review of the literature on food habits is given 

by Metcalf (1913b). 

Micropon Meigen 

The remarkable sub-hemispherical larvae of Microdon (Fig. 143) 

are comparatively rare; the immature stages of only a few species have 

been described by entomologists. Wheeler (1910) states that these larvae 

have been repeatedly described as molluscs under the generic names of 

Scutelligera, Parmula, and Ceratoconcha and as Coccidae. 
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Although in most species there is no trace of segmentation and the 

segmental bristles appear to be missing, these unusual larvae do show 

at least one characteristic feature of Syrphidae in the presence of a fused 

posterior respiratory process. The details of the larva have been dis- 

cussed on page 14. On pupariation, the creeping sole becomes attached 

to the walls of the ant galleries and the integument becomes hard, dark, 

and brittle, but there is little change in shape. These puparia extrude, as 

all the saprophytic Syrphidae, a pair of pupal respiratory horns from the 

upper portion of the operculum. 

The writer has not had access to many specimens, and these have 

been of doubtful determination. The figures given (Figs. 143, 144) were 

drawn from a larva in the Illinois State Natural History Survey collec- 

tion determined by J. R. Malloch as Microdon globosus Fabr., a species 

which, according to Wheeler, is synonymous with J. tristis Loew. Its 

appearance does not agree particularly well with Wheeler’s figure of the 

larvae of M. tristis but it may be that species. 

The immature stages of the following species have been described. 

Microdon tristis Loew, a reddish-brown reticulated form from the nests 

of Formica schauffussi, was described and figured by Wheeler (1908), 

and the puparium and posterior spiracles of the same species have been 

figured by Metcalf (1913b). Greene (1923a) described and figured 

Microdon coarctatus Loew, a milky-white larva covered with cone-like 

projections, from the nest of a small black ant, M/onomorinm minutum 

Buckley at Difficult Run, Virginia, and (1923b) Microdon megalogaster 

Snow, a dull brownish-red, faintly reticulated larva from the nest of 

Formica fusca subsericea Say at Falls Church, Virginia. Cole (1923) 

described the stages and gave a figure of the puparium of Muicrodon 

pipert Knab, a western species which ranges north along the Pacific Coast. 

The larva is bluish green with the median ridge and margins of the body 

brown. It inhabits the nest of Camponotus maculatus vicinus Mayr. In 

addition to these known species, the larvae of at least two other unknown 

American species of Microdon have been described by Wheeler (1901) 

and by Brues (1903). 

The food habits of the larvae were for a long time problematical, 
although it was known that the larvae die when removed from association 

with their host ants. In 1911, however, Donisthorpe in England succeeded 

in showing that the larvae feed on the ejected material from the infra- 

buccal pockets of the ants. The fact that they are scavengers is inter- 

esting in view of the fact that, though highly modified they have retained 

two very typical characteristics of the saprophytic division of the syrphid 

larvae, the pupal respiratory horns and the elaborate posterior spiracles. 
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CERIOIDES Rondani 

Cerioides signifera (Loew) 

(= Ceria willistoni Kahl, Ceria signifera Loew) 

The puparium of Cerioides signifera (Loew) was briefly described 

by Banks (1903), and a puparium of C. signifera, which is considered 

by Metcalf and Curran to be a synonym of willistoni, was described 

briefly by Johnson (1893). Both descriptions are rather general. The 

puparium was again described by Malloch (1915) in much greater detail, 

and from this description the following has been taken. The figure, how- 

ever, was drawn from a specimen in the Illinois Natural History Survey 

collection, 

Puparium (Fig. 146).—Length, 14 mm., posterior respiratory process, 

4 mm. Yellowish white, mottled with brown or blackish, opaque. The 

operculum was missing. 

The dorsum is ornamented with a median longitudinal series of paired, 

wart-like tubercles, six pairs in all, the dorso-lateral margins each with 

six wart-like tubercles in a longitudinal row and slightly caudad of the 

corresponding sub-median one; between the sub-median and dorso-lateral 

warts is a longitudinal series of much smaller warts. There are four 

other such longitudinal rows of much smaller warts on the lateral sur- 

faces, the medio-lateral line with a pair of small warts, the anterior of each 

pair white, with a small brown spot ventrad of it. The larger tubercles 

are armed with setulose hairs at the apices and the general body surface 

is covered with microscopic pale hairs. 

On ventral surface of segments 1 to 4 are pairs of slightly raised 

circular areas crowned with dark setulose hairs; on the remaining seg- 

ments are discernible circular areas but no setulose hairs. On each of the 

posterior two segments is a transverse series of four thorn-like processes. 

The posterior respiratory process is shining brown, completely fused, 

transversely oval in cross section, and seven times as long as thick. 

Food Habits—The puparium was recorded from upon oak bark at 

Falls Church, Virginia, by Banks (1903) and from an oak leaf near Bala, 

Pennsylvania, by Johnson (1893). Banks states that the larva of 

Cerioides is supposed to feed in the flowing sap of trees. The known 

habits of the Indian species described by Bhatia (1931) bear out this 

statement. 
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APPENDIX 

List of KNOWN PARASITES 

The parasites listed for each species are those reared by the writer 

unless followed by a reference to another author. The letters I, C, and F 

following the name of the parasite refer to Ichneumonidae, Chalcidae, 

and the subfamily Figitinae of the Cynipidae respectively. 
SYRPHID 

Allograpta obliqua............ 

Sphaerophoria cylindrica...... 

Mesogramma polita........... 

Eupeodes volucris............ 

Lasiophthicus pyrastrt........ 

Syrphus rectus. ..cccccccccces 

Syrphus ribest-vittafrons..... 

Syrphus torvuS....ecccccceeee 

PARASITES 

Diplazon laetatorius (Fabr.) (1) 

Diplazon scutellaris (Cress.) (1) 

Syrphoctonus agilis (Cress.) (1) 

Syrphoctonus pacificus (Cress.) (1) (Cole, 1933) 

Homotropus humoralis (Prov.) (1) (Cole, 1933) 

Pachyneuron allograptae Ash. (C) (Cole, 1933) 

Conostigmus sp. (C) (Cole, 1933) 

Bothriothorax sp. (C) (Malloch, 1915) 

Diplazon laetatorius (1) 

Diplazon scutellaris (1) 

Syrphoctonus agilis (1) 

Syrphoctonus pacificus (1) (Cole, 1933) 

Homotropus humoralis (1) (Cole, 1933) 

Pachyneuron allograptae (C) (Cole, 1933) 

Conostigmus sp. (C) (Cole, 1933) 

Zamuicrotoridea syrphicola Ash. (1) 

Eupteromalus dubius (Ash.) (C) 

Syrphophagus flavipes Ash. (C) (Sanderson, 1900) 

Pachyneuron mesograptae Ash. (C) Sanderson, 1900) 

Diplazon laetatorius (1) (Campbell and Davidson, 

1924) 

Syrphoctonus maculifrons Cress. (1) (Campbell and 

Davidson, 1924) 

Syrphoctonus maculifrons (1) (Kamal, 1926) 

Syrphoctonus pacificus (1) (Kamal, 1926) 

Homotropus humoralis (1) (Kamal, 1926) 

Pachyneuron allograptae (C) (Kamal, 1926) 

Bothriothorax californicus How. (C) (Kamal, 1926) 

Conostigmus sp. (C) (Kamal, 1926) 

Diplazon laetatorius (1) 

Zamicrotoridea syrphicola (1) 

Bothriothorax peculiaris How. (C) 

Pachyneuron allograptae (C) 

Diplazon laetatorius (1) 

Bothriothorax peculiaris (C) 

Diplazon laetatorius (1) 

Syrphoctonus pleuralis (1) 

Callaspidia provancheri Ash. (F) 
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SyRPHID PARASITES 

Metasyrphus wiedemanni..... Diplazon laetatorius (1) 

Syrphoctonus agilis (1) 

Bothriothorax peculiaris (C) 

Aspicera sp. (F) 

Metasyrphus vinelandi........ Diplazon laetatorius (1) 

Diplazon scutellaris (1) 

Syrphoctonus agilis (1) 

Aspicera sp. (F) 

Metasyrphus perplexus ....... Diplazon laetatorius (1) 

Metasyrphus meadii.......... Diplazon laetatorius (1) (Kamal, 1926) 

Syrphoctonus maculifrons (1) (Kamal, 1926) 

Syrphoctonus pacificus (1) (Kamal, 1926) 

Homotropus decoratus (Cress.) (1) (Kamal, 1926) 

Bothriothorax peculiaris (C) (Kamal, 1926) 

Pachyneuron allograptae (C) (Kamal, 1926) 

Syrphophagus sp. (C) (Kamal, 1926) 

“Metasyrphus” emarginatus...Syrphophagus smithi Kamal (C) 

Homotropus bicapilleris var. albopictus Davis (1) 

(Fluke, 1931) 

Paragus bicolor...........0-- Diplazon laetatorius (1) 

Paragus tibialis ........0..00- Diplazon laetatorius (1) 

Pachyneuron allograptae (C) 

Pachyneuron sp. (C) (Campbell and Davidson, 1924) 

Aspicera sp. (F) 

Bactha clavata vss ec ocae oviews Diplazon laetatorius (1) 

Diplazon scutellaris (1) 

Pachyneuron californicum (C) (Campbell and David- 

son, 1924) 

Eumerus strigatus............ Rhembobius abdominalis (Prov.) (1) (Cushman, 

1930) 

Merodon equestris.....ecceeee Rhembobius abdominalis (1) (Cushman, 1930) 
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ILLINOIS BIOLOGICAL MONOGRAPHS 

PLATE I 

. Sphaerophoria cylindrica, dorsal aspect of larva. 

. Cross section of an aphidophagous larva (after Metcalf): 

a. median, b. dorsal, c. dorso-lateral, d. lateral, e. pos- 

terior ventro-lateral, and f. anterior ventro-lateral seg- 

mental spines. 

. Sphaerophoria cylindrica, posterior respiratory process. 

. Sphaerophoria cylindrica, posterior spiracular plates. 

. Sphaerophoria cylindrica, rectal gills in situ. 

. Sphaerophoria robusta, posterior spiracular plates. 

. Allograpta obliqua, rectal gills in situ. 

. Allograpta obliqua, posterior respiratory process. 

. Allograpta obliqua, posterior spiracular plates. 
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Sphaerophoria cylindrica 10 mm. 

1 
3 Scylindrica 

5 S. cylindrica 

8 A.obliqua 

q A obliqua A.obliqua 

PLATE I 
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ILLINOIS BIOLOGICAL MONOGRAPHS 

PLATE Ii 

Mesogramma polita, dorsal aspect of mature larva. 

Mesogramma polita, second instar larva and corn anther. 

Mesogramma polita, posterior spiracular plates. 

Mesogramma polita, puparium among florets of corn tassel. 

Mesogramma marginata, posterior spiracular plates (after Fluke). 

Mesogramma marginata, lateral aspect of puparium (after Fluke). 

Mesogramma polita, lateral aspect of puparium. 

Mesogramma geminata, posterior spiracular plates. 

Mesogramma polita, dorsal aspect of puparium. 
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Mesogramma polita Corn anther 

Mesogramma polita 16 Mesogramma polita 8mm. 

PLATE II 
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19. 
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ILLINOIS BIOLOGICAL MONOGRAPHS 

PLATE. TI 

Melanostoma mellinum, dorsal aspect of puparium and 

pupal respiratory horn (after Metcalf). 

Platychirus perpallidus, posterior spiracular plates 

(after Metcalf). 

. Melanostoma obscurum, posterior spiracular plates. 

. Lasiophthicus pyrastri, chitinous bars of posterior spiracle. 

. Eupeodes volucris, posterior spiracular plates. 

. Lasiophthicus pyrastri, posterior spiracular plates. 

. Eupeodes volucris, dorsal aspect of larva. 

. Eupeodes volucris, segmental spine. 

. Eupeodes volucris, posterior respiratory process from above. 

. Lasiophthicus pyrastri, lateral aspect of puparium. 
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19 Melanostoma mellinum 6 mm 
M. Obscurum 

27. E.volucris 

E.volucris 

Eupeodes volucris 

5 em Laslophthicus pyrastrt 8 an. 
| PLATE III 
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PLATE IV 

Syrphus rectus, dorsal aspect of larva: d.b.v. dorsal blood 

vessel, d.l. dorsal line, ar. arrow, ch. chevron. 

Syrphus rectus, posterior spiracular plates. 

Syrphus rectus, posterior respiratory process from above. 

Syrphus rectus, rectal gills in situ. 

Syrphus torvus, posterior spiracular plates. 

Syrphus rectus, segmental spine. 

Syrphus rectus, chitinous bars of posterior spiracle. 

Syrphus ribesti var. vittafrons, posterior spiracular plates. 

Syrphus ribesit var. vittafrons, lateral aspect of puparium, 

Syrphus knabi, posterior spiracular plates. 

Syrphus knabi, posterior respiratory process from above 
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=a S.rribesii ver vittafrons 

S. rectus 

38 S. knabi 

S.ribesii var. vittafrons S. knabl 

PLATE IV 
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. 40. 

. 41. 

ILLINOIS BIOLOGICAL MONOGRAPHS 

PLATE V 

Metasyrphus wiedemanni, dorsal aspect of larva. 

Metasyrphus wiedemanmni, seive plate of posterior 

spiracle. 

. Metasyrphus nitens (?), posterior spiracular plates 

(after Metcalf). 

. Metasyrphus canadensis, posterior spiracular plates. 

. Metasyrphus meadu, posterior spiracular plates. 

. Metasyrphus wiedemanm, posterior spiracular plates. 

. Metasyrphus vinelandi, segmental spine. 

. Metasyrphus perplexus, posterior spiracular plates. 

. Metasyrphus wiedemanni, rectal gills extruded. 

. Metasyrphus vinelandi, posterior spiracular plates. 
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M.nitens «7 

M.canadensis 

Metasyrphus Wiedemann 12 mn. 

M.Wwledemanni M.vinelandi 

PLATE V 
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“Metasyrphus” 

“Metasyrphus”’ 

“Metasyrphus” 

. “Metasyrphus” 

“Metasyrphus” 

. “Metasyrphus” 

. “Metasyrphus” 

“Metasyrphus” 

. “Metasyrphus” 

. “Metasyrphus” 

PLATE, VI 

emarginatus, dorsal aspect of larva. 

emarginatus, lateral aspect of puparium. 

emarginatus, rectal gills in situ. 

divisus, posterior respiratory process. 

divisus, posterior spiracular plates. 

invigorus, posterior spiracular plates. 

emarginatus, segmental spine. 

emarginatus, posterior respiratory process. 

emarginatus, posterior spiracular plates. 

mevigorus, posterior respiratory process. 
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“Metasyrphus emarginatus 105mm 

53 
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PLATE VI 
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60. 

ol. 

62. 

63. 

64. 

65. 

60. 

67. 

68. 

PLATE VII 

Epistrophe cinctus, dorsal aspect of larva. 

Epistrophe cinctus, posterior respiratory process. 

Epistrophe triangulifer, posterior respiratory process. 

Epistrophe cinctus, segmental spine. 

Epistrophe cinctus, posterior spiracular plates. 

Epistrophe triangulifer, posterior spiracular plates. 

Epistrophe cinctus, dorsal aspect of puparium. 

Pipiza femoralis, lateral aspect of puparium. 

Epistrophe cinctus, lateral aspect of puparium. 
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E.trianguliter 

'60 
Epistrophe cinctus I mn. 

y, 68 
Re'F> Epistrophe cinctus 8 ma. 

PLATE VII 
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Fic. 

FIG. 
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7A: 
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PLATE VIII 

Pipiza femoralis, dorsal aspect of larva. 

Pipiza pisticoides, posterior spiracular plates. 

Pipiza femoralis, posterior spiracular plates. 

Pipiza pisticoides, dorsal aspect of larva. 

Pipiza pisticoides, segmental spine. 

Paragus bicolor, posterior respiratory process. 

Paragus tibialis, posterior respiratory process. 

Pipiza femoralis, segmental spine. 

Paragus tibialis, lateral aspect of puparium. 
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77 
Pfemoralis Paragus tibialis 5.9 mm. 

PLATE VIII 
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FIG. 

Fic. 

Fic. 

Fic. 

Fic. 

Fic. 
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80. 
81. 
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83. 
84. 

PLATE IX 

Paragus bicolor, dorsal aspect of larva. 

Paragus tibialis, dorsal aspect of larva. 

Didea fasciata, segmental spine. 

Paragus bicolor, segmental spine. 

Paragus tibialis, segmental spine. 

Didea fasciata, posterior spiracular plates. 

Didea fasciata, dorsal aspect of larva. 
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Paraqus tibialis 

Paraqus bicolor 7mm 
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Didea fasciata 15mm. 
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PLATE IX 
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PLATE 

. Baccha clavata, lateral aspect of larva. 

. Baccha clavata, lateral aspect of puparium. 

. Baccha ciavata, end view of posterior spiracular plates. 

. Baccha clavata, posterior spiracular plates from below. 

. Baccha clavata, segmental spine. 

. Baccha clavata, posterior respiratory process from the side. 

Baccha clavata, dorsal view of puparium. 

. Baccha lugens, lateral view of puparium. 

. Baccha lugens, posterior spiracular plates. 

_ Chrysotoxum pubescens, lateral aspect of puparium 

(after Greene). 

. Chrysotoxum pubescens, posterior spiracular plates 

(after Greene). 
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Baccha clavata lOcmm: 

wie an 
87 Bclavata 88 B.clavata 
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B.clavata 

Baccha lugens 5 mm. 

94 Chrysotoxum pubescens &mm. C. pubescens 

PLATE X 
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PLATE XI 

96. Nanthogramma flavipes, lateral aspect of puparium. 

97. Xanthogramma flavipes, posterior spiracular plates. 

98. Nylota pigra, lateral aspect of puparium. 

99. Xylota fraudulosa, lateral hooks. 

100. Xylota nemorum, lateral hooks. 

101. Xylota fraudulosa, lateral aspect of puparium. 

102. Xylota nemorum, dorsal aspect of puparium. 

103. Xylota sp., ventral aspect of larva. 
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96 Xanthogramma flavipeS 8 mm. X.flavipes 

99 
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101 Xylota fraudulosa 7ma Xylota nemorum omn XYlota Sp. 10en. 

PLATE XI 
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Fic. 104. 

Fic. 105. 

Fic. 106. 
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Fic. 108. 

PLATE XT 

Xylota nemorum, posterior spiracular plates. 

Temnostoma bombylans, dorsal aspect of larva. 

Temnostoma balyras, posterior spiracular plates. 

Temnostoma bombylans, posterior spiracular plates. 

Temnostoma bombylans, lateral aspect of puparium. 
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106 

108 Temnostoma bombylans 10 mm. 

PLATE XII 
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PLATE XIII 

Merodon equestris, lateral aspect of larva. 

Eumerus tuberculatus, mandibular sclerites (after Hodson). 

Merodon equestris, lateral aspect of puparium. 

Merodon equestris, posterior spiracular plate. 

Eumerus strigatus, lateral aspect of larva. 

Eumerus strigatus, mandibular sclerites (after Hodson). 

Eumerus tuberculatus, antennal papillae (after Hodson). 

Eumerus strigatus, antennal papillae (after Hodson). 



CLASSIFICATION OF SYRPHIDAE—HEIS a) 131 

eh es amet niet oe 
ane i Lt 

\ 

Merodon equestris 13, mm. 

114 E strigatus 

113 Eumerus striqatus q inn. 

15 11 6 BS: ais 

E. tuberculatus E. striqatus 

PLATE XIII 
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PLATE XIV 

Syritta pipiens, lateral aspect of larva (after Hodson). 

Syritta pipiens, posterior spiracular plates (after Metcalf). 

Eumerus strigatus, segmental spine. 

Eumerus strigatus, pupal respiratory horn. 

Syritta pipiens, pupal respiratory horn (after Metcalf). 

Eumerus strigatus, posterior spiracular plates. 

Eumerus strigatus, lateral aspect of puparium. 

Syritta pipiens, rectal gills extruded (after Kriger). 

Eumerus strigatus, rectal gills extruded and i situ. 

Syritta pipiens, lateral aspect of puparium (after Hodson). 

Eumerus strigatus, caudal region of larva, dorsal aspect. 

Syritta pipiens, caudal region of larva, dorsal aspect 

(after Metcalf). 
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117 Syritta pipiens 
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120 E.striqatus 

« 
123 
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127 £ striqatus 
126 Syritta pipiens 7 mm. S. pipiens 

PLATE XIV 
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137. 
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PLATE XV 

Brachypalpus frontosus, posterior spiracular plate. 

Brachypalpus frontosus, lateral hook. 

Brachypalpus rileyi, lateral hooks (after Greene). 

Brachypalpus frontosus, pupal respiratory horn. 

Brachypalpus rileyi, pupal respiratory horn (after Greene). 

Brachypalpus frontosus, ventral aspect of larva. 

Brachypalpus frontosus, segmental spine. 

Brachypalpus frontosus, dorsal view of anterior region, 

Brachypalpus frontosus, lateral aspect of puparium. 
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142. 

ILLINOIS BIOLOGICAL MONOGRAPHS 

PLATE XVI 

Tropidia quadrata, dorsal aspect of larva (after Metcalf). 

Tropidia quadrata, posterior spiracular plates (after Metcalf). 

Brachopa vacua, dorsal aspect of puparium (after Greene). 

Tropidia quadrata, lateral aspect of puparium (after Metcalf). 

Volucella sp., dorsal aspect of larva. 
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PLATE XVII 

Fic. 143. Microdon sp., dorsal aspect of larva. 

Fic. 144. Microdon sp., posterior spiracular plates. 

Fic. 145. Volucella sp., posterior spiracular plates. 

Fic. 146. Cerioides signifera, lateral aspect of puparium. 
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Agromyzidae, 20 

Allograpta Osten Sacken, 17, 22, 25, 27 

obliqua Say, 27 

Aphidoletes meridionalis Felt, 20 

arrow, 43 

Baccha Fabricius, 22, 23, 25, 73 

clavata Fabricius, 73 

lugens Loew, 74 

balyras (Walker), Temnostoma, 81, 83 

bicolor Fabricius, Paragus, 70 

bicolor Loew, Xylota, 78, 80 

bombylans Fabricius, Temnostoma, 81 

Brachyopa Meigen, 23, 26, 95 

vacua Osten Sacken, 95 

Brachypalpus Macquart, 91 

frontosus Loew, 23, 26, 91, 92 

rileyt Williston, 24, 26, 91, 93 

canadensis (Curran), Metasyrphus, 50, 

55 

carina, 20 

Cecidomyiidae, 20 

Ceria signifera Loew, 98 

Ceria willistont Kahl, 98 

Certoides Rondani, 98 

signifera (Loew), 23, 26, 98 

Chalcidae, 18, 99 

chevrons, 43 

chitinous bars, 39, 42, 49 

Chrysotoxum Meigen, 75 

pubescens Loew, 24, 26, 75 

cinctus (Fallén), Epistrophe, 63 

circular plate, 12, 14, 20 

clavata Fabricius, Baccha, 73 

coarctatus Loew, Microdon, 97 

Cyanirits ladon Cramer, 20 

cylindrica Say, Sphaerophoria, 28, 29 

Cynipidae, 18, 99 

Didea Macquart, 22, 25, 72 

fasciata fuscipes Loew, 72 

divisa (Williston), “Metasyrphus,” 59 

divisus (Williston), “Metasyrphus,’ 60 

dorsal line, 43 

dorsal spur, 12, 21 

eggs of Syrphidae, 10 

emarginatus group, 17, 18, 22, 25, 57 

emarginatus (Say), “Metasyrphus,’ 59 

Epistrophe Walker, 17, 18, 22, 24, 63 

cinctus (Fallén), 63 

triangulifer Zetterstedt, 63, 65 

equestris Fabricius, Merodon, 84 

erraticus Curran, Platychirus, 37 

Eumerus Meigen, 23, 27, 85 

narcisst Smith, 86 

strigatus Fallén, 87 

tuberculatus Rondani, 87, 88 

Eupeodes Osten Sacken, 22, 25, 26, 40 

volucris Osten Sacken, 41 

false head, 13, 21 

fasciata fuscipes Loew, Didea, 72 

felix (Fluke), “Metasyrphus,’ 62 

femoralis Loew, Pipiza, 66, 67 

flavipes Loew, Xanthogramma, 24, 76 

food habits, 15 

fraudulosa Loew, Xylota, 78 

frontosus Loew, Brachypalpus, 23, 26, 

91, 92 

geminata Say, Mesogramma, 31, 34 

generic relationships, 17 

globosus Fabricius, Microdon, 97 

glossary, 20 

hyperboreus Staeger, Platychirus, 37 

Ichneumonidae, 18, 99 

interspiracular nodules, setae, lamellae, 

12, 21 2,2 

invigorus (Curran), “Metasyrphus,” 62 

keys, 21, 28, 31, 43, 49, 63, 66, 70, 78, 81, 

87, 91 

to genera, larvae, 21 

to genera, puparia, 24 

knabt Shannon, Syrphus, 43, 47 

larva, 11 

aphidophagous type, 11 

saprophytic type, 13 

Microdon type, 14 

larvae resembling Syrphidae, 19 

Lastophthicus Rondani, 22, 25, 38 

pyrastri Linnaeus, 39 

lateral thorns, 21 

Leucopis americana Malloch, 20 

140 



CLASSIFICATION OF SYRPHIDAE—HEISS 141 

lugens Loew, Baccha, 74 

Lycaenidae, 20 

marginata Say, Mesogramma, 31, 33 

meadt (Jones), Metasyrphus, 50, 54 

megalogaster Snow, Microdon, 97 

Melanostoma Schiner, 17, 18, 22, 24, 26, 

34 

mellinum Linnaeus, 35 

obscurum Say, 36 

mellinum Linnaeus, Melanostoma, 35 

menthrastri Linnaeus, Sphaerophoria, 30 

Merodon Meigen, 23, 27, 83 

equestris Fabricius, 84 

Mesogramma Loew, 17, 22, 25, 30 

geminata Say, 31, 34 

marginata Say, 31, 33 

polita Say, 31 

“Metasyrphus” emarginatus group, 17, 

18; 22; 25, 57 

divisa (Williston), 59 

divisus (Williston), 60 

emarginatus (Say), 59 

felix (Fluke), 62 

invigorus (Curran), 62 

weborgt (Fluke), 59 

Metasyrphus Matsumura and 

17, 18, 22, 26, 49 

canadensis (Curran), 50, 55 

meadu (Jones), 50, 54 

nitens ? (Zetterstedt), 24, 49, 55 

perplexus (Osburn), 50, 53 

vinelandi (Curran), 50, 52 

wiedemanni (Johnson), 50 

Microdon Meigen, 24, 26, 96 

coarctatus Loew, 97 

globosus Fabricius, 97 

megalogaster Snow, 97 

pipert Knab, 97 

tristis Loew, 97 

mouth-hood, 13 

Adachi, 

narcisst Smith, Eumerus, 86 

nemorum Fabricius, Xylota, 78, 79 

nigra Greene, Volucella, 26, 96 

nitens ? (Zetterstedt), Metasyrphus, 24, 

49, 55 

obliqua Say, Allograpta, 27 

obscurum Say, Melanostoma, 36 

operculum, 15, 21 

Paragus Latreille, 23, 25, 70 

bicolor Fabricius, 70 

tibialis Fallén, 71 

parasites, 18, 99 

perpallidus Verrall, Platychirus, 38 

perplexus (Osburn), Metasyrphus, 50, 

53 

pigra Fabricius, Xylota, 78, 79 

pipert Knab, Microdon, 97 

pipiens Linnaeus, Syritta, 90 

Pipiza Fallén, 23, 25, 65 

femoralis Loew, 66, 67 

pistacoides Williston, 66, 67 

radicum Walsh and Riley, 66, 69 

pistacoides Williston, Pipiza, 66, 67 

Platychirus St. Fargeau and Serville, 

17,18, 22, 25, 34; 36 

hyperboreus Staeger, 37 

perpallidus Verrall, 38 

quadratus Say, 36 

polita Say, Mesogramma, 31 

posterior respiratory process, 21 

posterior spiracles, 12, 13, 21 

posterior spiracular plate, 12, 14, 21 

pubescens Loew, Chrysotoxum, 24, 26, 

75 
pupal respiratory horns, 15, 21 

pupariation, 15 

puparium, 14 

aphidophagous type, 14 

saprophytic type, 15 

Microdon type, 15 

pyrastri Linnaeus, Lasiophthicus, 39 

quadrata Say, Tropidia, 94 

quadratus (Say), Platychirus, 36 

radicum Walsh and Riley, Pipiza, 66, 69 

rectal gills, 11, 12, 14, 21, 27, 32, 43, 49, 

59, 68, 71, 73, 74, 88, 91 

rectus Osten Sacken, Syrphus, 43, 44 

ribesti Linnaeus, Syrphus, 45 

ribesti vittafrons Shannon, Syrphus, 43, 

45 

rileyt Williston, Brachypalpus, 24, 26, 

91, 92 

robusta Curran, Sphaerophoria, 28, 29 

scripta Fluke, Sphaerophoria, 29 

segmental spines, 12, 21 

signifera (Loew), Cerioides, 23, 26, 98 
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Sphaerophoria St. Fargeau and Serville, 

17, 22, 25, 28 

cylindrica Say, 28, 29 

menthrastrt Linnaeus, 30 

robusta Curran, 28, 29 

scripta Fluke, 29 

spiracles, 21 

strigatus Fallén, Eumerus, 87 

Syritta St. Fargeau and Serville, 23, 27, 

89 
piptens Linnaeus, 90 

Syrphus Fabricius, 17, 18, 22, 26, 42 

knabt Shannon, 43, 47 

rectus Osten Sacken, 43, 44 

ribesti Linnaeus, 45 

ribesu vittafrons Shannon, 43, 45 

torvus Osten Sacken, 43, 46 

Temnostoma St. Fargeau and Serville, 

24, 26, 81 

balyras (Walker), 81, 83 

bombylans Fabricius, 81 

tibialis Fallén, Paragus, 71 

torvus Osten Sacken, Syrphus, 43, 46 

triangulifer Zetterstedt, Epistrophe, 63, 

65 
tristis Loew, Microdon, 97 

Tropidia Meigen, 24, 26, 94 

quadrata Say, 94 

tuberculatus Rondani, Eumerus, 88 

vacua Osten Sacken, Brachyopa, 95 

vinelandi (Curran), Metasyrphus, 50, 52 

Volucella Geoffrey, 23, 27, 96 

nigra Greene, 26, 96 

volucris Osten Sacken, Eupeodes, 41 

weborgt (Fluke), “Metasyrphus,’ 59 
wiedemannt (Johnson), Metasyrphis, 

50 

Xanthogramma Schiner, 18, 57, 76 

flavipes Loew, 24, 76 

Xylota Meigen, 23, 26, 77 

bicolor Loew, 78, 80 

fraudulosa Loew, 78 

nemorum Fabricius, 78, 79 

pigra Fabricius, 78, 79 
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