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ABSTRACT
Minagenia Banks, 1934 (Hymenoptera: Pompilidae: Pepsinae) are small spider wasps with a mostly 
southern hemisphere distribution and only 19 described species. Presented is a preliminary global 
phylogeny of Minagenia, using ultra-conserved elements (UCEs) from museum specimens, to infer 
biogeographical and distribution patterns. The Center of Origin of this genus seems to be the Afrotropics
(Madagascar, specifically). Long distance dispersal (LDD) from the Afrotropics is the most likely dispersal 
method with many instances of wind dispersal back and forth between continents.

Determining Minagenia (Pompilidae: Pepsinae) Phylogeny 
and Biogeography from Museum Specimens

BACKGROUND & OBJECTIVES
Minagenia Banks, 1934 (Hymenoptera: Pompilidae: Pepsinae) is found primarily 
in the southern hemisphere and along the southern and eastern coast of the 
Nearctic. The distribution resembles a Gondwanan distribution, a biogeography 
remnant of when the continents of South America, Africa/India, and Australia 
were connected. The supercontinent Gondwana broke apart about 180 million 
years ago (Mya). Waichert et al. (2015), using nuclear genes and compression 
fossil calibrations, determined that the age of Minagenia to be around 11 Mya, 
during the Neogene, long after the breakup of Gondwana. 

Two questions arise from this information:

Where is the Center of Origin for Minagenia?
• We predict that Minagenia has a southern origin, most likely South 

America, where most of the current diversity is found. The 
Neotropical/Nearctic region is also the most likely center of origin for 
the subfamily Pepsinae, supported by ancestral state reconstruction3. 

What was the primary mode of dispersal that can 
explain this current distribution?
• Due to its relatively young age and small size of individuals, long-

distance wind dispersal (LDD) is the most likely mechanism. 

Determining the center of origin for Minagenia will not only aid in understanding 
its southern distribution, but also provide insights into the possible modes of 
dispersal given the age of the genus.

METHODS
Specimens from the Entomology Museum at Utah State (EMUS) in Logan, 
UT were sorted to morphotype based on external and male genitalia 
characteristics. Most were collected before 2010 in malaise traps.

FUTURE RESEARCH DIRECTIONS
Additional sampling of Minagenia will be completed

• African Minagenia – This will aid in confirming the                                  
origin of Minagenia and help place the genus                                              
in the context of continental movement and glaciation

• Australian Minagenia – One species is found                                             
in Australia that was not included in this                                            
current phylogeny2

• Minagenia from the United States – This will aid                                        
in the current revisions of Minagenia from the                                       
New World and help resolve relations

Dispersal within Minagenia will be analyzed further

• Many unresolved species determinations within the United States of 
America (orange in Fig. 2) group

• Dispersals between North and South America could occur 

• Dispersal from Oriental to Australia is predicted but need to sequence the 
Australian species

DISCUSSION
Where is the Center of Origin for Minagenia?

• Most likely Afrotropical origin, specifically Madagascar

• Dispersals possibly as indicated by the map in Fig. 2, but needs analysis

What was the primary mode of dispersal that can explain this 
distribution?

• 22.5 Mya during the Oligocene, after continental breakup

• Long-distant wind dispersal from Africa most likely

• Potential for crossing land bridges in the Oriental and Central American 
regions with the start of glacial cycles of the Pleistocene (2 Mya)

• Shows a similar pattern of dispersal like those identified as Old World 
Priocnemis, though those are thought to be distinct lineage and in need of 
revision (unpub. data)

Notes on Methods

• We were able to extract usable DNA and over 500 UCE loci from museum 
specimens collected from malaise traps in 1961 (PO1149 and PO1168, 
both North American samples)

• With basal support values at 100% bootstraps, and confirmed calibration 
point in the outgroup, we are confident in the older date for the genus
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• Followed protocol from Branstetter et al. (2017)1 for ultra-conserved element 
(UCE) data collection:
• DNA Extraction à Library Preparation à Sample Pooling à Enrichment 

and Verification à Final Pooling à Sequencing (by Novogene
Corporation, Inc. in Sacramento, California)

• IQTree2 v. 1.6.12 for maximum-likelihood (ML) tree building and dating
• Outgroups for the genus Minagenia include one sample from five other 

Pompilidae genera, confirming all identified Minagenia are in fact part of 
this genus

• Sapygidae (Pompilidae Outgroup) node calibration of 20.45 Mya1
• RASP v. 1.1 for determining place of origin, default settings Bayesian Binary 

MCMC Analysis
• FigTree v. 1.4.4 for tree orientation and manipulation, Microsoft PowerPoint 

for color and shapes displayed in Fig. 2

Figure 1. a) Tray of unsorted Costa Rica Minagenia, b) Minagenia lata female from North America, and 
c) molecular work extracting DNA.
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RESULTS
Specimens
• 95 Minagenia samples included
• 17 of 19 described species

• Missing M. lasallei from Australia and M. 
brevicornis from the Philippines2

• Samples from years 1961 to 2019
Analysis (Fig. 2)
• Backbone with bootstrap values all 100%
• Genus Minagenia dated to 22.5 Mya
• Basal node most likely Madagascar (A)

• Four clades from exclusively 
Madagascar, origin and dispersal

• Potential wind dispersal back and forth 
between continents and across oceans
• D: potential dispersal from Madagascar, 

through Oriental, to South America
• E: second dispersal from Oriental, 

dispersion from Central America to both 
South America and North America  

Figure 2: Dated ML tree for the Pompilidae genus Minagenia. Colors represent specimen locality at the country or ecoregion level, 
and node circles represent the most likely origin based on RASP analysis at nodes demonstrating major continental change. Node 
letters mark discussion points for dispersal directions. Outgroups for Minagenia included Epipompilus, Calopompilus, Minotocyphus, 
Hemipepsis, and Ceropales, which represents each major Pompilidae lineages excluding Notocyphinae. Pompilidae outgroup 
includes two species of Sapygidae. Scale bar in Mya. Continental map demonstrates potential dispersal routes.

Figure 3. Minagenia lasallei
male from Australia. 
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