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Tertiary: Eocene amber — Balticamber

0 well-known amber from the Bay of Gdansk (Poland) in the south-eastern Baltic Sea
0 45—50 Million years old (myo)

0 very rich in insect inclusions particularly Diptera (midges, flies and relatives)
» Hoffeins & Hoffeins 2003. Studia dipterologica 10(2): 381 — 392

0 Bitterfeld and Rovno amber
» Penney 2010. Biodiversity of fossils in Amber from the major world deposits. Siri Scientific Press

%’j ® rovno
& Baltic
U Bitterfeld

SimpleMappr link


http://www.simplemappr.net/map/3182

Tertiary: Eocene amber — Balticamber

0 Hennig studied Diptera inclusions extensively
» Acalyptratae, Acroceridae, Bombyliidae, Lower Brachycera, Therevidae
» recorded several acalyptrate families believed to be Southern Hemisphere endemics

0 Cypselosomatidae (acalyptrate flies, Nerioidea)
> Hennig 1965 BHL link
» 1965 — 3 extant + 1 extinct species
»2015 — 13 extant + 1 extinct species

distribution after Hennig 1965

current known distribution


http://www.biodiversitylibrary.org/item/104558

Assassin flies — Asilidae 4

0

0
0
0

adult flies and larvae predatory
size=>5-60 mm
> 7,500 species in 541 genera

speciose world-wide

» arid & semi-arid environments
» tropical environments

Scleropogon duncani

perching sites to look for flying prey

» primarily on ground, rocks, leaves, small vegetation, or twig tips
» some species on living tree trunks

» Leptogastrinae capture resting prey

morphological phylogeny
> Dikow 2009 open-access link

Ceraturgus fasciatus © M. Thomas


http://hdl.handle.net/2246/5949

Assassin flies — Asilidae 5

O 58 fossil species in 32 genera catalog URL

¢ oldest definitive assassin fly — fAraripogon axelrodi
» Cretaceous Crato Formation of Brazil, = 112 myo
> Grimaldi 1990 open-access link

0 rarein any amber due to life history
» strong flies that might pull their legs out of sticky tree resin

0 known diversity in amber

amber age # pieces #sp. #sp. nov.

Burmese 100 myo 2 1 Dikow & Grimaldi 2014
open-access link

Raritan 92 myo 1 1 Dikow & Grimaldi 2014

Baltic 45-50myo 28 4 6
Dominican 20—25 myo 18 2 4 Dikow & Fisher in prep.

tBurmapogon bruckschi 3 — Morphbank #832135


http://hbs.bishopmuseum.org/fossilcat/fossasil.html
http://hdl.handle.net/2246/943
http://www.morphbank.net/?id=832135
http://hdl.handle.net/2246/6522

Asilidae in Balticamber — history of discovery

O Loew 1850 BHL link
» TAsilus anqustifrons + tAsilus trichurus (species names nomina nuda)
» THolopogon pilipes

0 Meunier 1899 sHLlink, 1908 BHL link

» TAsilus trichurus Meunier, 1899
» TAsilus (Lophonotus) klebsi Meunier, 1908

¢ Hennig 1967 BHL link

> unable to locate any of the above type specimens

0 Schumann 1984
» Bitterfeld amber
» TProtoloewinella keilbachi

0 Geller-Grimm 1998

» recorded 1Protoloewinella keilbachi from Baltic amber

0 to date, 4 species from Baltic — includes 1 species also known from Bitterfeld amber


http://www.biodiversitylibrary.org/item/42634
http://biodiversitylibrary.org/page/13948481
http://biodiversitylibrary.org/page/9486993
http://www.biodiversitylibrary.org/item/110395

material and methods

0 27 amber pieces with assassin-fly inclusions
» 25 Baltic + 2 Rovno amber

¢ primarily from Coll. Hoffeins (Hamburg, Germany) and AMNH
»amber beautifully enhanced through cutting and embedding in“modern” resin

0 photography
» Zeiss SteREQ Discovery.V12, PlanApo S 0.63x or 1x lens (5x to 10x magnification)
> mixed LED lighting: Bright Field, Dark Field, and Transillumination
> Olympus micro Four-Thirds mirrorless E-PL 5, RAW image
» manual “slicing” — rendered with HeliconFocus

0 morphological matrix TreeBase PURL from Dikow 2009 open-access link
»TNT 1.1 (February 2014) Goloboff et al. 2008 doi link

» exhaustive search of tree space (MacPro 3.5 GHz 6-core Intel Xeon E5, 64 GB RAM)
> Bremer support Bremer 1988 doi link
» character analysis Mesquite (3.01) and WinClada/Asado (1.08)


http://purl.org/phylo/treebase/phylows/study/TB2:S1975?format=html
http://hdl.handle.net/2246/5949
http://dx.doi.org/10.1111/j.1096-0031.2008.00217.x
http://dx.doi.org/10.2307/2408870

tProtoloewinella keilbachi 8

O Laphriinae: Atomosiini

¢ previously known from Baltic and Bitterfeld ambers
» newly recorded from Rovno amber (K-4739, Schmalhausen Institute of Zoology, Kiev)

¢ most abundantly preserved assassin fly (10 pieces with 13 enclosed specimens)

tProtoloewinella keilbachi @ coll. Hoffeins 938-3 left tProtoloewinella keilbachi @ coll. Hoffeins 938-3 right



tProtoloewinella keilbachi 9

¢ Atomosiini
» tree trunks or vegetation as perching sites
» relatively small and “weak” assassin flies

Atomosia puella © M. Thomas 3x tProtoloewinella keilbachi coll. Hoffeins 1038-2 dorsal



newly discovered taxa 10

O another unique Atomosiini species?
» 3 specimens morphologically similar to 1Protoloewinella keilbachi
»antennal stylus longer, abdominal tergites less microrugose

\,:4 - >

TAtomosiini ? gen. nov. sp.nov. @ coll. Hoffeins 1392-1 ventral

TAtomosiini ? gen. nov. sp.nov. @ coll. Hoffeins 1392-1 left TAtomosiini ? gen. nov. sp.nov. ¢ coll. Hoffeins 1392-1 right



newly discovered taxa 11

O TAsilinae gen. nov. A sp. nov. O TAsilinae gen. nov. B sp. nov.
» 1 female specimen » 6 specimens (4 males, 2 females)
» similarities to Astochia, Neoitamus, some Promachus » similarities to Neomochtherus

tAsilinae gen. nov. B sp. nov. 3 coll. Hoffeins 938-1 left

-—

tAsilinae gen. nov. A sp. nov. @ TAsilinae gen. nov. A sp. nov. @
coll. Hoffeins 1453-1 right coll. Hoffeins 1453-1 left

tAsilinae gen. nov. Bsp.nov. 8 coll. Hoffeins 938-1 right



newly discovered taxa 12

O Tleptogastrinae gen. nov. sp. nov. 0 1"Stenopogoninae” gen. nov. sp. nov.
> 1 male specimen > 1 male and 1 female specimens
» similarities to Leptogaster

1”Stenopogoninae”gen. nov. sp. nov. @ coll. Hoffeins 632-2 dorsal
» ¢ a"i K\u:v“\“* R X ; ‘

tLeptogastrinae gen. nov. sp.nov. & coll. Hoffeins 1570 ventral 1”Stenopogoninae” gen. nov. sp. nov. @ coll. Hoffeins 632-2 ventral



newly discovered taxa 13

¢ tlaphriinae gen. nov. sp. nov.
> 1 male specimen
» specimen covered by milky “fog”

,.,.'(..hlf o - 8 L=

TLaphriinae gen. nov. sp. nov. & coll. Hoffeins 1305-1 dorsal

R
“ S .

o

tLaphriinae gen. nov. sp. nov. & coll. Hoffeins 1305-1 ventral



newly discovered taxa 14

¢ tlaphriinae gen. nov. sp. nov.
» Zeiss Xradia micro-CT scan

15mm FOV



phylogenetic placement

included fossil taxa
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® Bremer > 5

Asilidae

Porasistransvaslnsis

208 omator sp. € Tupar)
Filocuis modestis
o —
Laphystia toanei
Hoplstomerusnobis

Smenyng

Gophinapoda chinensis
Michotarmia aur

s tibialis

Emphysomera conopsoides

Emohysemera palioapex
ssimus.

=t

ﬁs/;us crabroniformis
Megapnams p:!cnms

S amastrus
\paciea

i
Phicaieus tonuioes

Nea/ophono!u./macu/at
joefferia pogoni
mc!acanmus s phlads
Lochmorhyn:
Ercnmchemus oy
aptex brachy

g Carebaricus rionegrensis
— T

= Flesiomma . Guanscaste

f— ricbroma gy

—er

[ Aciautus coquileti

f—— Oiigopogon sp. (Cape Recife)
F— Corporyia aripennis

T= BatBogen o B
odon sp. (Baclgingar
Microst ?ums‘" o
T:Dasmsrssl
Phels lgae

Soylaticus costal
[ Pibenciss smatas
= [Vcoctommyia aibifacies
iistonina biineata
= Tiichoura sp. (Tierbero)
{enopogon sabaudse
[ Sténapogon nifiarbis

e
© = Ziorogon suu
o

Johnson)
i s, anamalenat)
Holcocephiala abdominalis
Hoicocephala calva.

a
meromyia bifica
Ereetia i ns
Tipulogaster gabreta

Teptogasterarca
Leptogaster cyiindrica
Lasiocnemus lugens.

Brtccs S par o
PRI
i

Eudioctria
‘Dioctra atrcapi

® Dioctria rufipes
Lostomyia fraudiger
asypogon diadema
‘Saropogon dispar
Saropogon teus

Amm/eﬁns ‘magnificus
Diogmifes gross:

Lasiopogon aldrichii

Lasiopogan cinctus

Townsendia albomacula
Sichopogen degant

hopogon pur

rtopogon lateralls

Falopogon pri
pogon pi

Coratugus
arnocropogor

Metapogon punctipennis

rihogonis scapuarts
‘Aphes

L

CaZma Siopenns
= et

olaphria numitor
sta amulpes
tomosia puslla
e

R e

e

D cipach
s

A rives

Sncrenosoma ytions
recha gpers

Pilea o

Dasyis nobrs

Prodgonises praeceps

Iohicus

etax
biers

Dsopiys crenuiatus
lomomyia murina

= o aiis
Machimus occidentalis
— Neoénor:h therus pallipes

Aftomoctherus mendax

oneira sundsica
e/:hyd neura s, (Kepong)
St roceviensis
Colepia rufventris
itamus cyanurus
ia carbonaria

lannodloctria . (ormicaphaga)

lus.

Dioctria hyalipennis

logmites meanogaster
ar n/)rum cajennensis

folobratia teutorus

Doy fasch

opiys attonuatus
jpenni
WMegapoda labiata

N Psaudorus distendens

unctum

Lissoteles aquionius

ilosifacies

on lestomyiformis

Nicocies palitus

ophura brevicornis

Rhabdogaster pedion
feteropogon manicatus

Laphriinae

Ommatiinae

Asilinae

Bathypogoninae
Phellinae

Trigonomiminae

Leptogastrinae

Dioctriinae

Dasypogoninae

Stichopogoninae

Brachyrhopalinae



phylogenetic placement

» relationships among higher-level taxa less-
resolved

» 3 subfamily taxa non-monophyletic
» Stenopogoninae
» Tillobromatinae
» Willistonininae
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phylogenetic placement — fProtoloewinella

» all Atomosiini specimens represent sngle species
» TProtoloewinella keilbachi

» 13 amber pieces with 16 flies preserved
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phylogenetic placement — TAsilinae
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phylogenetic placement — TLeptogastrinae
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phylogenetic placement — 1”Stenopogoninae”
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summary 21

0 6 new species for a total of 10 assassin-fly species in Baltic amber

0 5new genera

O 2 specimens await further micro-CT data analysis for placement

¢ Baltic, Bitterfeld, and Rovno amber preserved same fauna — 7Protoloewinella keilbachi
0 phylogenetic study important to evaluate morphological variation

0 phylogenetic placement successful except for 1 taxon



acknowledgements 2

O Fritz Geller-Grimm
¢ Christel and Hans-Werner Hoffeins and David Grimaldi for specimens
0 Masako Terada at Zeiss Xradia

0 U.S. National Science Foundation REVSYS DEB-0919333

f|g sha '@  presentation PDF doi: 10.6084/m9.figshare. 1466885

edit for all you

NS ) )
(= 3 Smithsonian

National Museum of Natural History



http://www.nsf.gov/awardsearch/showAward?AWD_ID=0919333
http://dx.doi.org/10.6084/m9.figshare.1466885
http://figshare.com

