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Abstract

Two new species of the parasitic wasp genus Mesocentrus Szépligeti (Betylobraconinae) are described. One based on a
new species from Papua New Guinea, the other the first Palaearctic member of the subfamily based on a 30+ mya, species
from Baltic amber. The second species is illustrated using synchrotron X-ray microtomography. Whereas the extant Be-
tylobraconinae are restricted to Australia, New Guinea and New Caledonia, their ancestral distribution is now known to
have extended considerably further. A key to the four species of Mesocentrus known from Papua New Guinea is provided.
Both species possess some putatively plesiomorphic characters absent in other extant Mesocentrus spp. The new extant
species differs in having a considerably larger number of antennal segments and a less laterally depressed frons, while the
extinct one has the clypeus separated from the face dorsally and strongly developed hypoclypeal depression. Availability
of sequence data for this species enabled further analysis of the relationships of the subfamily, which we present in a phy-
logenetic analysis additionally including the release of a number of new sequences of related taxa.
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Introduction

Since its description by Tobias (1979), the Betylobraconinae has undergone expansion and subsequent contraction.
It was based on a highly derived Australian genus, Betylobracon, which despite not being physically cyclostome,
displayed other characters such as possession of hind wing vein m-cu, suggesting that it probably belonged to that
group. Van Achterberg (1984) recognised that it was related to the less derived and distinctly cyclostome genus
Mesocentrus described from Australia by Szépligeti (1900), both genera possessing robust legs with the fore tarsal
segments shortened and telotarsus enlarged. Subsequently, three further tribes were added to the subfamily; van
Achterberg added the Facitorini for three new tropical genera, and the Planitorini for the Australian genus
Planitorus, and Belokobylskij & Long (2005) added the Aulosaphobraconini for their new genus Aulosaphobracon
from Vietnam. However, Belokobylskij et al. (2008) using DNA sequence data showed that the Facitorini were
actually not close to Betylobracon and Mesocentrus, but instead belonged in the rogadine tribe Yeliconini, and
further, they showed that most probably Aulosaphobracon belonged elsewhere, although in the absence of strong
support for any other placement they left it the Betylobraconinae. Sharanowski ef al. (2011) then showed that
Planitorus, which like Betylobracon is not physically cyclostome, was really not a member of the cyclostome
braconid lineage at all, but rather a member of the non-cyclostome subfamily Euphorinae. Thus the
Betylobraconinae now comprises just Betylobracon and Mesocentrus, with Aulosaphobracon incertae sedis but
most likely belonging to the Lysiterminae.
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SUPPLEMENT

TABLE 1. Material included in molecular analysis and Genbank sequence accessions numbers.

Species Voucher code Provenance Genbank accession numbers
28S D2-D3 CO1
rDNA

Betylobraconinae

Betylobracon waterhousei Australia AJ245686 -

Mesocentrus sasquatch sp. nov. BKK0002 Papua New Guinea KM067176 KMO067253

Mesocentrus sp2. BF000422 Australia KMO067175 JF963534

Mesocentrus spl. BCLDQO0636 Australia - JF963533

Mesocentrus sp3 IM645 Australia AY935461 -

Doryctinae

Dendrosoter protuberans IM920 Turkey EF645736 EF645775

Doryctes erythromelas USA GQ374709 GQ374627

Heterospilus prosopidis lab. culture UK AY935469 AY935396

Hypodoryctes sibiricus* none & JM981 Finland & no data AJ302895 DQ498965

Megaloproctus sp. Colombia AY935466 AY935393

Hormiinae

Hormius moniliatus Greenland - KF604624

Hormius sp. IM582 Madagascar AY935455 AY935385

Parahormius sp. IM576 Cameroon AY 935456 AY935386

Lysiterminae

..... continued on the next page
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TABLE 1. (Continued)

Species Voucher code Provenance Genbank accession numbers
28S D2-D3 CO1
rDNA

Acanthormius sp. IM692 Madagascar AJ302883 AY935381

Atritermus pedestris NHM675950 Madagascar DQ414401 -

Katytermus sp. Hym-08 Japan EU854406 EU979624

Lysitermus sp. BF000511 Nigeria KM067177 JF963503

Pentatermus spl IM695 Benin AY935453 AY935383

Pentatermus sp2 BCLDQ00264 Thailand KM067179 KMO067254

Pentatermus sp3 NHM671109 & Madagascar KMO067178 FN662435

NHM671669

Platyrmus maichaui EU854407 -

Tetratermus spl BF000596 Nigeria KM067180 JF963422

Tetratermus sp2 AL0217 Uganda AY935452 AY935452

Lysiterminae gen. sp. DQBJS001 Australia KMO067181 KMO067255

Pambolinae-Chremylini

Cedria sp. IMS579 Madagascar AY935460 AY935390

Carinitermus sp.. NHM671037 Madagascar DQ414402 JF963048

Pambolinae-Pambolini

Notiopambolus depressicauda IM651 Australia AY935459 JF963049

Pambolus spl IM597 Venezuela AY935458 AY935388

Pambolus sp 2 AW125 Costa Rica IN212493 IN212220

Pambolus sp 3 BF000614 Nigeria KMO067185 JF963048

Parachremylus EU854408 -

Rhysipolinae

Noserus lavicola IM696 Russia AY935454 AY935384

Pseudorhysipolis sp. IM758 Costa Rica AY935450 AY935377

Rhysipolis temporalis IM886 Russia AY 935449 AY935376

Rhysipolis sp. JMH2010 - GQ374708 GQ374626

Rogadinae-Aleiodini

Aleiodes antescutum BCLDQ00210 Thailand KMO067183 JF962536

Aleiodes apiculatus MRS028 UK EF115440 EF115455

Aleiodes grassator MRS163 Hungary EU854332 EU979584

Aleiodes nigricornis MRS216 UK AJ784934 EU979585

Aleiodes nobilis BCLDQO00123 UK KM067184 JF962562

Aleiodes pallidator MRS001 Turkey EU854333 EU979586

Aleiodes praetor MRS067 UK EU854334 KMO067256

Aleiodes rufipes MRS312 Sweden KMO067186 KMO067257

Aleiodes testaceus AL0058 UK EF115493 EF115454

Arcaleiodes siamensis BCLDQO00781 Thailand KMO067187 JQ388379

Arcaleiodes sp. BCLDQ00286 Nepal KM067188 JF962914

Athacryvac sp. BCLDQ00697 French Guyana KMO067189 JF962609

Heterogamus dispar AL201 UK KM067190 JF963404

Heterogamus fasciatipennis MRS394 Sweden EU854358 EU979609
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TABLE 1. (Continued)

Species Voucher code Provenance Genbank accession numbers

28S D2-D3 CO1

rDNA
Rogadinae-Clinocentrini
Artocella askewi Spain AY93335451 AY935379
Clinocentrus cuncator IM702 UK AJ784962 AY935378
Clinocentrus spl BCLDQO1211 Colombia KMO067192 HM435170
Clinocentrus sp 2 NHM671058 Madagascar KMO067194 -
Clinocentrus sp 3 BF000440 Hungary KMO067193 JF963115
Clinocentrus sp 4 BCLDQO00835 Colombia KM067191 JF963113
Confusocentrus panturat BCLDQO01571 Thailand - KMO067258
Kerevata clarksoni DQBKKO0006 Papua New Guinea KMO067195 KMO067259
Kerevata hammondi DQBKKO0008 Papua New Guinea KMO067196 KMO067260
Kerevata jamesmayi DQBKKO0007 Papua New Guinea KM067197 KM067261
Tebennotoma AL170 Taiwan AJ784933 AY935380
Rogadinae-Rogadini
Canalirogas sp. BCLDQ00235 Thailand KM067198 JF963044
Colastomion gregarius USNMENTO00680021  Papua New Guinea KM067200 JF963128
Cornutorogas sp. BCLDQ00149 Thailand KMO067201 KM067262
Darnilia sp. BCLDQO00165 Thailand KM067199 KMO067263
Gyroneuron sp. BCLDQ00187 Thailand KM067202 JF963364
Macrostomion sp. BCLDQO00136 Thailand KMO067203 JF963522
Megarhogas ?maculipennis ALO138 Thailand EU854379 JF963804
Rectivena sp. AL0204 Benin EU854384 EU979618
Rhinoprotoma masneri NZHYM174-10 New Zealand - KM201332
Rogas luteus CNIN200 France KMO067204 KMO067264
Spinaria sp. BCLDQO0638 Thailand KMO067205 FN662444
Triraphis tricolor MRS553 Netherlands KM067206 KMO067265
Rogadinae-Stiropiini
Choreborogas sp. AL508 Costa Rica KM067207 JF963107
Polystenidea sp. IM821 Colombia AY935448 AY935374
Stiropius spl AW004 Costa Rica IN212496 IN212223
Stiropius sp. IM730 Costa Rica AJ784961 AY935373
Rogadinae-Yeliconini-Facitorina
Asiabregma sp. Malaysia AY935462 -
Conobregma sp. Z0027 Dominican Republic JF979880 JF963138
Facitorus sp. HYMO11 Vietnam EU450765 EU450766
Rogadinae-Yeliconini-Yeliconina
Bulborogas compressifemur BMNHES897754 Belize KMO067209 KM067266
Bulborogas sp. AL0202 Colombia AJ784930 -
Bulborogas sp. AL0203 French Guyana EU854359 AY935372
Pseudoyelicones limonensis IM738 Costa Rica AJ784929 -
Pseudoyelicones sp. DHJPAR0035971 Costa Rica KMO067210 KMO067267
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TABLE 1. (Continued)

Species Voucher code Provenance Genbank accession numbers
28S D2-D3 CO1
rDNA

Yelicones artitus BCLDQO0457 Costa Rica KMO067211 JF963958

Yelicones belokobylskiji BCLDQO01346 Taiwan AJ784322 AJ784322

Yelicones delicatus IM762 USA AJ784327 KMO067268

Yelicones kibaleiensis AL0210 Uganda AJ784321 AJ784321

Yelicones siamensis * ALO115 & Thailand AJ784323 IN278234

BCLDQO1451

Yelicones spectabile IM734 Madagascar AJ784319 AJ784319

unplaced

Anachyra sp. ** - Malaysia AY935463 -

Aulosaphobracon capitatus - Vietnam EU450764 -

* combined sequences from two individuals;

** In this and several other analyses, the genus appears to belong to the Clinocentrini rather than the Rhyssalinae.
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