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Taxon sampling in cladistic studies
¢ integral and important component —> data + taxa

¢ too often data have priority while taxa are “neglected”
»morphology — based on “unlimited” number of taxa in natural history collections
» traditional molecular — based on more recently collected, limited number of taxa (95% ethanol)
> genome molecular — based on newly collected, very limited number of taxa (RNAlater, DNAgard)

¢ taxon sampling examined in two morphological studies —> exclude or include?
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Taxon sampling in cladistic studies

O a posteriori taxon exclusion
»Was the addition of taxa “necessary” to obtain the same hypothesis of relationships?
> Does one need to include more than one species per genus?
» example: two small families with dense generic sampling

O a posteriori taxon inclusion
»Would the addition of taxa corroborate the postulated hypothesis of relationships?
» Does the inclusion of additional species of a genus alter its position?
»example: a very diverse group with limited generic sampling



.introduction 4

Taxa
O Apioceridae 0 Mydidae O Asilidae
» 143 species » 473 species »> 7,500 species
» rarely collected » rarely collected » collected by specialists and
» Australia, Chile, western »world-wide primarily inarid ~ non-specialists alike
North America, South Africa regions » speciose world-wide

Scleropogon duncani

Apiocera (Apiocera) pica © J. Hort Eremomidas arabicus © D. Gardner
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Minimum ages + relationships
0 Crato Formation, Brazil

» Cretaceous: Aptian — Albian Asilidae
»= 112 myo — — Mydidae
» Asilidae: 7 Araripogon axelrodi e

» Mydidae: 1 Cretomydas santanensis

Asilidae: 1 Araripogon axelrodi Mydidae: 7 Cretomydas santanensis



Overview
0 Methods + data-sets

O a posteriori taxon exclusion
» Apioceridae biogeography
» Mydidae female ovipositor morphology

O a posteriori taxon inclusion
> Asilidae: Bathypogoninae position

Prytanomyia albida



Methods + data-sets
O Mesquite 2.75

O TNT 1.1 (January 2013)

0 exhaustive search (Mac mini 2.3 GHz quad-core Intel Core i7, 16 GB RAM)
» mult1000; xmult=rss hits 20 fuse 2 drift 3 ratchet 10 multiply consense 10;

taxon # species in analysis # genera in analysis
Apioceridae all 30 21.7 % 4 100 %
Apioceridae 1 4 2.9%

Apioceridae 2 8 5.8%

Apioceridae 5 14 10.1%

Mydidae all 135 28.4% 51 77.2%
Mydidae 1 49 10.4 %

Mydidae 2 80 16.9 %

Mydidae 5 117 24.7 %

Asilidae all 158 2.1% 140 25.9 %

Bathypogon 2 159 2.1%
Bathypogon 4 161 2.1%




.. a posteriori taxon exclusion — Apioceridae

Apioceridae all

Apiocera P painteri
Apiocera P arena
Apiocera P parkeri
Apiocera P sp Colnett M

length 1839 steps
346 trees
strict consensus shown

monophyletic subgenus @ =Bremer > 8
Chilean Apiocera @ =Bremer3-7
@ =Bremer1-2

oceridae 1

Ap

Apioceridae 2

—— Apiocera An obscura —— Apiocera An philippii Apiocera An obscura
— Apiocera An philippii _e — Apiocera Ap pica Apiocera An philippii
—— Apiocera Ap helenae —— Apiocera P arena ﬁpl_ocer a ﬁp ey
L Apiocera Ap imminuta L Apiocera R braunsi Ag}gggﬁg B
Aplc;\cer aAp g”’]o’; L Apio/c\:era P b%nelata y
°l° plocera h alastor . iocera R alastor
— Apiocera R braunsi AfrOtrOplca| length 1787 steps Agiocera R braunsi
Apiocera Ap goerlingi 306 trees
Apiocera Ap asilica ; length 1807 steps
Y= i sy g S S strict consensus shown Y p
Apiocera Ap sp Stuart M 376 trees
Apiocera Ap hardyi strict consensus shown
Apiocera Ap pica
Apiocera Ap sp Lloyd
Apiocera Ap similis
Apiocera Ap maritima
Apiocera Ap minor
Apiocera Ap newmani
° Apiocera P bilineata

Apiocera P mexicana M

Apiocera P acuticauda

Apiocera P barri

Apiocera P martinorum

Apiocera P parahydra . . .

D biocera P haruspex Nearctic + Neotropical (Mexico: Veracruz)
° Apiocera P aldrichi

Apioceridae 5

—— Apiocera An obscura

—— Apiocera An philippii

Apiocera Ap tonnoiri
Apiocera R alastor M

[ J
— Apiocera R braunsi
Apiocera Ap hardyi
° Apiocera Ap maritima
Apiocera Ap minor
Apiocera Ap pica

Apiocera P acuticauda
o | @ Apiocera P arena
Apiocera P parkeri
° Apiocera P bilineata
Apiocera P mexicana M

length 1819 steps
345 trees
strict consensus shown




.. a posteriori taxon exclusion — Apioceridae

Apioceridae — Yeates & Irwin 1996

Apioceridae Apiocera (Pyrocera) western North America area relationships

Apiocera (Ripidosyrmay) South Africa

Apiocera (Anypenus) Argentina / Chile

Apiocera (Apiocera) Australia

Yeates & Irwin 1996



.. a posteriori taxon exclusion — Apioceridae

Apioceridae — current hypothesis

Apioceridae Apiocera (Pyrocera) western North America area relationships
Apiocera (Pyrocera)

Apiocera (Ripidosyrma) South Africa
Apiocera (Ripidosyrma)

/-

Apiocera (Anypenus) Argentina / Chile
Apiocera (Anypenus) 1
Apiocera (Anypenus) 2
Apiocera (Apiocera) Australia

Apiocera (Apiocera) 1
Apiocera (Apiocera) 2
Apiocera (Apiocera,) ...

Yeates & Irwin 1996
current hypothesis



... a posteriori taxon exclusion — Mydidae

() Rhaphiomidas maehleri
Rhaphiomidas parkeri

Tongamya miranda

Mydidae 1 Mydidae 2

Rhaphiomidas maehleri

° Megascelus albovillosus
® —E Neorhaphiomidas hardyi
Tongamya miranda
° ® — Diochlistus gracilis
L—— Cretomydas santanensis

Anomalomydas mackerrasi

Midacritus wagenknechti
Paramydas igniticornis
Cacatuopyga basifascia

Plyomydas peruviensis M
Dolichogaster brevicornis
Messiasia painteri

Mydas clavatus
Phyllomydas parvulus
Stratiomydas lividus
Pseudorhopalia mirandai

{ Perissocerus transcaspicus
Rhopalia olivieri

Apiophora paulseni
Miltinus viduatus

Ectyphus pinguis

Parectyphus namibiensis

| { Heteromydas bicolor
Opomydas townsendi

Eremomidas bek

Hessemydas daugeroni

Leptomydas lusitanicus

Nemomydas venosus

Afroleptomydas A rufithorax

Arenomydas caerulescens

Cephalocera longirostris

Eremohaplomydas desertorum

Haplomydas crassipes

Lachnocorynus sp nov Kotwa M

length 1566 steps
589 trees
strict consensus shown

Halterorchis karooensis F
Namadytes vansoni
Neolaparopsis puncturatus
Nomoneura caffra
Nomoneuroides natalensis
Notosyllegomydas brincki

Mydaselpis sp nov Daan
Vespiodes phaios
Pseudonomoneura hirta

{ Hispanomydas hispanicus
Syllegomydas S algiricus
—__

Mitrodetus dentitarsis
Namibimydas stuckenbergi
Nothomydas picketti

monophyletic higher taxon @ = Bremer > 8

= Bremer3 -7

Bremer 1-2

——

Megascelus albovillosus
Megascelus melanoproctus
Neorhaphiomidas hardyi
Neorhaphiomidas sp Mandurah
Cretomydas santanensis
Diochlistus gracilis
Diochlistus melleipennis
Anomalomydas mackerrasi
Anomalomydas australicus F
(]

idacritus stuardoanus M
Midacritus wagenknechti
(] Apiophora paulseni
Apiophora quadricinctata
Miltinus minutus
Miltinus viduatus
Ectyphus armipes
Ectyphus pinguis
Parecl_tlyphus namibiensis
leteromydas bicolor
Opomydas townsendi
Paramydas igniticornis
Plfvomydas peruviensis M
Womydas Sp nov Tandil
lessiasia californica M
Messiasia painteri
MA/das clavatus
lydas xanthopterus
Stratiomydas lividus
Cacatuopyga basifascia
Cacatuopyga ruficornis M
Dolichogaster brevicornis
Phyllomydas bruesii
Phyllomydas parvulus
Pseudorhopalia mirandai
° hopalia annulata
[J Rhopalia olivieri
] Perissocerus dumonti F
Perissocerus transcaspicus
Nemomydas brachyrhynchus
° Nemomyadas venosus
(] Eremomidas bek
Leptomydas lusitanicus
] Hessemydas daugeroni
Hessemydas se%/ngi
Nomoneura caffra
° Nomoneura paradoxa

[ ° Nomoneuroides natalensis
_D: Namag’fvtes cimbebasiensis
[ Namadytes vansoni

([ ]
(] Afroleptomydas A rufithorax
[ Afroleptomydas C mauricei
° His;Janomydas hispanicus
° Syllegomydas S algiricus
N

Syllegomydas S vittatus
leolaparopsis puncturatus
® Haplomydas crassipes
_E: Eremohaplomydas desertorum
Lachnocorynus sp nov Kotwa M

° Mydaselpis sp nov Daan
° _E: Vespiodes leopolditertii
Vespiodes phaios

— Mydaselpis ngurumani
(] Arenomydas caerulescens

Arenomydas callosus
Cephalocera Iongirostris
Cephalocera sp Papendorp
Notosyllegomydas brincki

remomidas arabicus
Halterorchis karooensis F
Leptomydas sardous
(] Pseudonomoneura hirta
Pseudonomoneura micheneri
Mitrodetus dentitarsis
Mitrodetus dimidiatus
Nothomydas picketti
Namibimydas psamminos
Namibimydas stuckenbergi

length 1673 steps
335 trees
strict consensus shown



... a posteriori taxon exclusion — Mydidae

Rhaphiomidas hasbroucki
Rhaphiomidas maehleri

Mydidae 5 Mydidae all

Rhaphiomidas hasbroucki
haphiomidas maehleri
Rhaphiomidas parker
mya miranda
W ogaselus albovilosus
jus melanoproctus
Megascelus nigricornis
Neorhapfiomidas so Mingenow M
Neumaﬁmom/dﬂs Sp Yanchep
haphiomidas hardyi
aphiomidas sp Mandurah
Cretomycas santanensis
Jochlistus aurpermis 11
histus gracilis
Droch/rs tus melleipennis

Apiophora pau
Apiophora Siacanctata
lidacritus stuardoanus M
Midacritus wagenknechti
Miltinus sp. (Northern Territory)

Opomyc wnsendi
Arvuma/omydﬂ: ‘mackerrasi
Lo — Dememe e,
Anu

rmydas sp nov Simpson F

Mr/llnus sleno?asler
Miltinus viduatus
] R e
Miltint
ruiata

rissocer
Do eSocons fansamapicus
Paramydas fgniticornis

Plyomydas peruviensis M

Stationmycas it
acatuopyga basitascia
Cacatuopys s
o Ly
yadas briesi
Prylomyaas panvilus
Eremomidas bk
augeroni
o

eptomydas lusitanicus

Eplum das rapti M
sardous

e o

lamia

pantherinus

bajaensis
Hispanomydes hispanicus
fydaselpis nguruman
cturatus

maneura cala
lomoneura paradoxa
ta

N dispar
S algrcus

roximus.

vittatus'
oy minute proboscis F
O bieudbnomoneura i

terorchis karooensis F
(] e G
remohaplomydas desertorum
Lachoconynus sp nov Kotwa M
° Nothorydas picke
Jamibimycas psamminos
mibimydas stuckenbergi

[]
Nami
° Arenomydas partitus
[ ] renomydas caeruiescens
0 SR
Arenomycdas namadensis M
° Wydaselpis sp nov Daan
fydaselos 5o nov Gamsterg M
[ /espiodes leopolditertii
Vespiodes phaios
U s

Mitrodetus dimidiatus
Afroleptomydas A inhacae
‘Afroleptomydas A opacicinctus
Am:/smom)/das C mauricel

length 1801 steps
771 trees
strict consensus shown

ptomydas A ruthorax
Cepnarocera fongrros

e halocera tp Ratelontein

monophyletic higher taxon @ = Bremer > 8
@ =Bremer3-7
@ =Bremer1-2

Megascelus albovillosus
Megascelus melanoproctus
Megascelus nigricornis

Diochistus mellipernis

— Midacritus stuardoar

[~ Micacritis wagerinech i

Mitinus macu/rpennrs
Mitinus minutu
Ectyphus armipes
Parectyphus namibiensis

Ectyphus amboseli M
Ectyphus pinguis

Heteromydas bicolor
Opomydas townsendi

tuopyga basifascia
Cacatuopyga ruficornis M

Messiasia californica M.
Messiasia painteri
Plyomydas peruviensis M
Plyomydas sp nov Tandl
Dolichogaster brevicornis
fas bruesii
Phyllomydas parvulus
Anomalomydas australicus F
ydas mackerras
Anomlomydas sp nov Simpson F
Pseudorhopalia miran
Witkus 5p. (Northern Terrtory)
Rhopalia cincta
‘Rhopalia annulata
palia olivieri

Perissocerus transcaspicus
Hessemydas parkeri
Hessemydas daugeroni
Hessemydas seyrigi
Nemormydas venosus
Nemomydas brachyrhynchus
Nemomydas melanopogon
Leptomydas lusitanicus
Eremonmidas bek
Leptomyds rapti M
Leptomydas turcicus
Leptomydas corsicanus

jonomoneura micheneri
Nemomydas lamia
Arenomydas partitus
renomydas caerulescens
Aronomydas callosus
renomydas namaquensis M
Nomsy//egcmyd s brincki
Cephalocera longirostris
‘ephalocera sp Papendorp
Cephalocera sp Sors Sors
Cephalocera imitata M
Cephalocera sp Ratelfontein

[ ] Namadytes cimbebasiensis
Namacytes vansoni
Mydaselpis ngurumani
Neolaparopsis puncturatus

Lachrocorynus sp nov Kotwa M
Mydaselpis sp nov
Mydaselpis sp nov. Gamsbsrg M

Vespiodes leopolditertii
Vespiodes phaios
Nomoneura cat

neura paradoxa

Nomoneuroides natelensis

bib
Afroleptomydas C sp Koeroegab.
‘Afroleptomydas A omeri
tomydas A rufithorax
Afroleptomydas C mauricel
Afroleptomydas C sp Stampriet
Afroleptomydas C sp Gobabeb
Syllegomydas S lineatus
hispanicus
N astrictus
N heothinos
algiricus
S elachys
s,

S proximus

S vittatus

5p nov Ruacana

/en nov sp nov minute proboscis F
Narnoldi M

Namibimydas stuckenbergi

length 1839 steps . ambrrys slnts
346 trees et

Mitrodetus dimidiatus



... a posteriori taxon exclusion — Mydidae

Female oviposition strategy

——Paramydas igniticornis

. . —Cacatuopygabasifascia--------------------

—Cacatuopyga ruficornis

Stratiomydas lividus

{ )

female ovipositor dorsal, Cacatuopyga basifascia

° ——Mlydas clavatus

——Mydas tricinctus

Mydas xanthopterus

)
K ——Messiasia californica “
v\/‘/\ ’\_\"\/

/

female ovipositor dorsal, Leptomydas lusitanicus —Messiasia painterji = =============s==s===°
° S
—Plyomydas peruviensis
: °
Mydinae - New World _
——Plyomydas sp nov Tandil
Mydidae al " ——Dolichogaster brevicornis f ;’I ———— 4 |
length 1830 steps o —Phyllomydas bruesii «ee s = s = emale ovipositor dorsal, Messiasia painteri
346 trees ~—
strict consensus shown Fiylioyaasipanviits w

Ml = tergite 10 T
M = tergite 9
Mydas type ® =Bremer>8 M = tergite 8
atuop M = tergite 9+10 s \

Cacatuopyga type @® =Bremer3-7

scale lines =1 mm female ovipositor dorsal, Phyllomydas parvulus
Phyllomydas type @ =Bremer1-2



... a posteriori taxon exclusion — Mydidae

Female oviposition strateqy — Mydinae Mydidae all (14 species)

fQ\

Mydidae 2 (13 species) Mydidae 5 (14 species)

Paramydas igniticornis

Cacatuopyga basifasCia = = m = m m m = = = = =
Cacatuopyga ruficornis
Stratiomydas lividus

Mydas clavatus

Mydas tricinctus

Mydas xanthopterus
Messiasia californica
Messiasia painterj = = = = = ====m====
Plyomydas peruviensis

Plyomydas sp nov Tandil

Dolichogaster brevicornis
Phyllomydas bruesii = w wm = x5

Phyllomydas parvulus

Paramydas igniticornis —— Paramydas igniticornis
—— Plyomydas peruviensis — Plf/omydas peruviensis
—— Plyomydas sp nov Tandil E— PI\/omydas sp nov Tandil
—— Messiasia californica —— Messiasia californica
e [—— Messiasia painteri —— Messiasia painteri
— Ml\/das clavatus e —— Ml\/das clavatus
—— Mpydas xanthopterus E— Mydas tricinctus
Stratiomydas lividus —— Mpydas xanthopterus
{ Cacatuopyga basifascia Stratiomydas lividus _ _
Cacatuopyga ruficornis { Cacatuopyga basifascia
° Dolichogaster brevicornis Cacatuopyga ruficornis
e —— Phyllomydas bruesii ° Dolichogaster brevicornis
—— Phyllomydas parvulus e hyllomydas bruesii
Phyllomydas parvulus
Mydas type ® =Bremer>8
Cacatuopyga type @® =Bremer3-7

Phyllomydas type @ =Bremer1-2



... a posteriori taxon inclusion — Asilidae

Bathypogoninae

newly postulated because of
unique position

» Australian Bathypogon i

> originally only a single species =
included %%%%Zs

Hofiimonevra faeus

Lol aicasiius

Zosterasosenilensss

L /1S crabroniformis

[T At el

jsomochinerus palipes

—— é{mlﬁodchmemsene:d x

lephydroneura sundaic:

= Ceprvaranetins 38 Rerong)
fBpta rofivenirse

Keotkamus o

silidae all

Perasis transyaalensis
Zabrops tagax

retomater sp. (E1 Tuparro)

Pt moge
Laphyst

Lo oretets nobils
Trichardls testacea
kxenccera albicincta

Nusa'in
T —. rumitor

‘Githogonis scapul
Ioneccd l;ps:s argenteovirdis
Loewinell

Kiomosia pusiia
Cerotainid albipilosa

Stiphrolamyra angularis
Andrencsoima ¢yrioxys

Cophinopoda chinensis
Michotamia aurata

Ly lomya germain

[— Eogorioeiforia pogoni

~ Procmcamhus pm aderpmcus
F— Dasophrys ci

= Bechbmis Byrtiomystax
[ tochmorhynchus albicans

Apociea algira
il

EEL
Sapegen agints
SRS s
Tillobror ma uncti

ncylorfynchys fuvicollis
Scylaticus costalis
Connomyia varipennis
Prolepsis fristis
reolestes nigribarbis
Micrastylum sp. (Karkioor)

Daspletis ster
Plesiomma sp. (Guanacasts)”
Cspriocerus acacus

Sclegopogon subuatus

jon sabauigus

N enSbouon iiberbis
Gonlosedls ventrals
Lestomyia fraudi

Dasypogor 1adsma

i
Thersa iria amara
Archilestrs ‘maanificus
iogmites melanogaster
Disgmtae orossis
lepherepium cajennensis
Molgbratia teutont
Eegesimalus | latrcomrs

AP atenuatus
DBerormyia fuscipennis
egagoda labiata
Pseudorus distendens
Acnephalum cylindricum

Sisymodytes sp. (Gamka)

Ablautus coguillett

Oligapogsy. oA cife)
& paramenovi
chalonus Simplex
Echthodopa pubera

lyelaphus melas
Y Nannodiostria sp. (formicaphaga)
Eudioctria albius

Acronyches m:
eameromyia bifida
Euscelidia pulchra
Tipulogaster glabrata
Leptugss @r arida
ebiogaster cylindrica
cnemus lugens
Damalis sP “{Palatupana)
Bama Inonochasies

/s annulata

Rhlprdocephala 'sp. (Harold Johnson)
ma sp. (anamaliensis)

Nolvucspha/i abdominalls

ala call

Lasiopogon A3Hchi

Lasiopogon cmctus

Tong-nsendla Gibom;

et en Sanciam
Pissor, elss S aquilonius
Gyriopogon late
riopoGon ratiis

Afrohoiopogan peregrinus
Das{vyrmn ibboss
s brevirostris

n ors

length 2760 steps
460 trees
Bathypogon strict consensus shown

Phellinae

Erachyit ogala Tfcornis

= Cabasa pifchela

eraturgus fasciatu
Nannocyrfopogon Testomyiformis
Nigocies

Bathypogon nigrinus



a posteriori taxon inclusion

Bathypogon 2

Perasis ransvasienss
Zabrops ta

i
onwa'y?‘rs agoraoniss
Losinela
Aphostiaa u»pc!
“tomosi

Dasyls foneors
Proagonistes praeceps
Cophinopods chinensis

Mot s

O oesrius chasionurs

Ommatos sisls

e
m/.ammwmmmm
Dasopiys cronultus
Scholchamus pyrhomystax
,mm mmmm
coloprontusGmacutus

onss Gtandens

length 2763 steps
391 trees
strict consensus shown

Corsturgus o
Nannbcmopovo" estomytonnis
Neocia

= Bathypogon
Phellinae

Asilidae

Bathypogon nigrinus
Bathypogon rubellus

Phellus olgae
Obelophorus terebratus
lobroma punctipennis
Hypenetes stigmatias
Lycostommyia albifacies
Coleomyia setigera
Ancylorhynohus fubicolfs
Scylaticus costal
Connomyia l/anpenms
Prolepsis tristis
Creolestes nigribarbis
Misrostyum sp. (Karkioof
Daspletis sten
Presiommaleg, (Gianacasts)
Ospriocerus aeacus
Scleropogon subulatus
Stenopogon sabaud
o P e
GDnIDSCE/lS ventralis
Lestomyia fraudiger
asypogon diadema
Saropogon dispar
Saropogon luteus
Thereutria amaraca
‘Archilestris magnificus
Neodiogmites melanogaster
Dlogmrtes grossus
pharepium cajennensis
Molobratia teutonus
Pegesimallus laticornis
Senobasis corsair
Cyrtophrys attenuatus
Deromyia fuscipennis
Megapoda labiata
Pseudorus distendens

remaining Asilidae

= Bremer > 8
Bremer3 -7
Bremer1-2

athypogon 4

Pergsis transyaalensis
Zabrops tagax

Wichotamia aurata,
Ommatius incur

Ommatius
Emptisomer

Blepharotes splendi

iyaptex rachyp
el

roma
;72

length 2771 steps
323 trees
strict consensus shown

Cophinopoda chinens

“Apociea al

Brdtometor sp. (El Tuparro)
Peiiogurus mbdestus
e

eryngolaphria numitor
"8yngolap

Sgons scapuiars
c

5
Contraldorngs

Aphesiia anmlibes
Cerotana albipi

Laphria aktls
Lamyr:

psis argenteoviicis

josa

Silphrolamyra angularis
Andrenosoma cyoxys
Hyerachia toripenris

Dasyils funobrs
Prodgonistes praeceps
s

Aroostricus, chrastansurus

o aGnopsoides
Emphysomera palidapex

issimus

ophonams blmanu/ams

“Asilis brom/ormrs
Al s

Neomochinerus palipes

Afromochtherus menoax

Glophydroneura sundaica

Gephyroneura so. (Kepong)
clepla rifveniric

igira.

fodicus tenuipes
Batpypogon igrinds

A ogon ribeilus

B So00n robstus
BAryp3en 5. (LakS King)

bratu

ipennis

1a punc c
ost ommyra a/br!ar:res
Co!eomyrs el

hynchus fulvicollis

Scy arrcus costalls

Dasplels stoncura

Plegiomm <P (Guanacaste)

R repogon subuaty
pogor

Saropogon dispar
Arcm/esms magnm

lepharepium
olobratia
Pege:
Sefoba

G 3. (Tiegber o)
Olrgopagém 453 Bae Hoch
roticosia paramonovi

Dicalonts simplex
Echthodopa pubera
Myefaphus melas

Edlocira aibi

Lepqagas!er %

m,?mcephar. b
-7 /cocepna%
Lasiopogen SIGHaR, "

Lasiepssen aincs
Townkendia aibor

sepogon
Austrosaroy
Cabasa pi

resoaty g o8 Rarkioof)

o ufibarbis
ComoRaR anrars
Lestomyia fraudiger

Dasypggon ciddoma

mitds melanogaster
gros

‘Cajennensis
fout
imailus aticornis

Demmy:a Tuscipennis
Wegapoaa labiata
Psélidorus distentens

Nannodioctria sp. (formicaphaga)

Tipulogaster glabrata

rica

toplogaser c)//mdﬂca
iocnemus lugens

(Huro id Johnson)
anamaliensis)
chdominals

pilosifacies

Co fula limbipennis

6gon nigrinus.

Brachyrhopala ruficornis
iche

Wetapogon punctipennis

Eathy{mgon nigrinus

athypogon rubellus
Ba hypogon robustus
thypogon sp. (Lake King)

[ ] Phe//us olga
[ L— Obelo, hog/us terebratus

illobroma punctipennis
Hypenetes stigmatias
Lycostommyia albifacies
go/eomy/a setigera
Iorhynchus fulvicollis
Scylaticus costalis
Connomyla l/aflpel’ll’lls
Prolepsis tristis

Daspletis sten:
Plesiomma sp. (Guanacaste)
Ospriocerus aeacus
Scleropogon subulatus

Stenopogon sabaudus
S ‘enopogon rufibarbis
Gonioscelis ventralis
Lestomyla fraudiger

g gon diadema

raca
Arch//ss{rrs magnificu:

Neodlo?mltes me!anogasrer
Diogmites grossus
Ieﬁ’hareplum cajennensis

olobratia teutonus

Pegesimallus laticornis
Senobasis corsair
Cyrtophrys attenuatus
Deromyia fuscipennis
Megapoda labiata
Pseudorus distendens

remaining Asilidae
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Conclusion
¢ strive to include as many taxa as feasible

O Apioceridae
» biogeographic hypothesis failed test

¢ Mydidae
» discussion of evolution of ovipositor only feasible with hypothesis derived from full data-set
» secondary signal (from elsewhere in the tree) emerges

0 Asilidae: Bathypogoninae
»inclusion of one and three additional taxa corroborates unique position
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