
Fig. 1.  Counterpart of fossil assassin bug. 

Daniel R. Swanson1,2, Sam W. Heads2, Steven J. Taylor2, and Jay E. McPherson3 
1Department of Entomology, University of Illinois at Urbana-Champaign, Urbana; 2Illinois Natural History Survey, Champaign; 3Southern Illinois University, Carbondale 

A new remarkably-preserved fossil assassin bug (Heteroptera: 
Reduviidae) from the Green River Formation of Colorado 

Acknowledgments 
 
We are grateful to Yinan Wang and Daniel Judd for donation of the fossils to the INHS 
Paleontology Collection.  We thank Jared Thomas, INHS, for photographical assistance.  

Selected References 
 
1.  Brailovsky, H. & E. Barrera.  2004. Especies nuevas de Pselliopus (Hemiptera: 
Heteroptera: Reduviidae: Harpactorinae) de México. Anales del Instituto de Biología, 
Universidad Nacional Autónoma de México, Serie Zoología 75(1): 313–330.   
2.  Brailovsky, H., R. Mariño & E. Barrera.  2007.  Cinco especies nuevas de Pselliopus 
(Hemiptera: Heteroptera: Reduviidae: Harpactorinae: Harpactorini) para México.  Revista 
Mexicana de Biodiversidad 78: 85–98.   
3.   Grande, L.  1984.  Paleontology of the Green River Formation, with a review of the 
fish fauna, 2nd ed.  Bulletin of the Geological Survey of Wyoming 63.  333 pages.   
4.  Maldonado Capriles, J.  1976.  Three new species of Castolus and a key to the 
species (Hemiptera: Reduviidae).  Proceedings of the Entomological Society of 
Washington 78(4): 435–446.   
5.  Schuh, R. T., and J. A. Slater.  1995.  True Bugs of the World (Hemiptera: 
Heteroptera).  Classification and Natural History.  Cornell University Press, Ithaca, New 
York.  338 pages.   
6.  Smith, M.E., B. Singer & A. Carroll.  2003.  40Ar/39Ar geochronology of the Eocene 
Green River Formation, Wyoming.  Bulletin of the Geological Society of America 115(5): 
549–565.   

Identifying the Fossil 
  
The age of the fossil is sufficiently recent (see Formation 
& Preservation and Table 1), such that extant taxa need 
to be considered.  The habitus clearly indicates a 
harpactorine assassin bug.  Among taxa in that group and 
those living in the region today, the strong banding 
pattern is strikingly reminiscent of the genus Pselliopus 
Bergroth (Fig. 3A).  A similar banding pattern also is found 
in dark individuals of Castolus ferox (Banks) (Fig. 4A).  
Yet, there are problems with each of these generic 
assignments: 
 
•  Banding on legs too broad (P) or too narrow (Cf) 
•  Connexiva too inconspicuous (P)  
•  Eyes too prominent (Cf) 
•  Non-swollen second antennomere (Cf) 
•  Lateral margins and posterior sublateral projections on 

pygophore (P & Cf) 

The apex of the pygophore could fit either genus, perhaps 
being closer to Pselliopus (compare 1, 2, 4).   
 
Given these difficulties and those associated with New 
World harpactorine diagnoses in general, determination 
of the generic assignment is ongoing.   

Introduction 
  
Fossils act as rare windows into the biodiversity of the 
past.  Unfortunately, even the best of these windows 
frequently are cracked, tinted, or in need of Windex™.  
Therefore, it is particularly exciting, as well as informative, 
when a fossil of remarkable preservation is found.   
 
One difficulty of working with fossils is the frequent 
absence of characters used for taxonomic diagnosis 
relative to contemporary specimens.  Here, in a new 
species of fossil assassin bug from the Eocene Green 
River Formation of Colorado (Fig. 1), the preservation of 
color pattern and both internal and external genitalic 
structures (Fig. 2) provide an excellent and unique 
opportunity to link reduviids of the past to extant taxa, in 
addition to studying the evolution of genitalic morphology.  
This is of particular interest, given the role that genitalic 
structures play today in the systematics of extant 
Reduviidae and Heteroptera in general.  

Geological Setting & Preservation 
 
The Middle Eocene (53.5−48.5 Ma) Green River 
Formation6 is a Lagerstätte (a deposit characterized by 
the abundance and exceptional preservation of its fossil 
assemblage) that outcrops in present-day Colorado, 
Utah, and Wyoming.  The specimen shown in Figs. 1–2 
was collected from the Parachute Creek Member in Rio 
Blanco County in northwestern Colorado.   
 
In the Eocene, this region was considerably warmer and 
more humid than today, and the area likely comprised 
swampy and/or riparian habitats.  This is supported by the 
abundant fossilized fish found in the formation, as well as 
the abundance of plant fossils representing present-day 
moisture-adapted taxa (i.e., ferns, sycamore) and various 
fossilized turtles, snakes, and crocodiles3.   
 
The assassin bug is preserved as an organic 
compression and was cleaved through the coronal plane 
during collection in more-or-less equal proportions.  Both 
part and counterpart are present and of utility in 
describing the insect.  Because soft internal anatomy is 
not typically preserved in a compression fossils, the high-
fidelity preservation of the genitalia is particularly 
remarkable.   

External & Internal Genitalia 
 
Comparisons of the close-up of the fossilized genitalia 
(Fig. 2) and the dissected pygophores of two extant taxa 
(Figs. 3B, 4B) reveal a conserved morphology over 
approximately 50 MY.  A few discernible structures are 
easily noted, with terminology as in (5): 
 
Black arrow = median projection of pygophore 
Red arrow = basal plate 
Blue arrow = aedeagus 
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Fig. 2.  Close-up of genitalia. 


