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 Eleodes Eschscholtz, 1829 
• Know for defensive secretions and headstanding 
• Endemic to western North America 
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 Eleodes Eschscholtz, 1829 
• Involved in both Müllerian and Batesian mimetic complexes 

 

 
 

 



 Eleodes 
• Species-rich (190+) and morphologically diverse 
• Adult-based taxonomy difficult, but relatively well studied 
• Pests of some dry land crops 

 
 

 
 

 



 Eleodes Larval Taxonomic History 
• Relatively few described 

 
 

 
 

 

Species Publication Remarks 

Eleodes armatus LeConte, 1851 Thomas,1984 egg, larva, and pupa described, larva and pupa 
imaged 

Eleodes dentipes Eschscholtz, 1833 Gissler, 1878;  
Blaisdell, 1909 

Larva briefly described in Gissler (1878); 
larva redescribed and illustrated  in Blaisdell (1909) 

Eleodes giganteus Mannerheim, 1843 Gissler, 1878 egg and larva characterized. Larva illustrated.  

Eleodes opacus (Say), 1824 St. George, 1924 pygidium imaged. No description. 

Eleodes pimelioides Mannerheim) 1843 Hyslop, 1912 egg, larva, and pupa described. Pygidium of larva 
imaged. 

Eleodes suturalis (Say), 1824 Wade and St. George, 
1923 

egg, larva, and pupa described, larval natural 
history discussed, egg and pupa imaged. 

Eleodes tricostatus (Say), 1824 McColloch, 1918; 
St. George, 1924 

egg, larva, and pupa briefly characterized, larval 
natural history discussed; right mandible and 
pygidium of larva imaged in St. George (1924).  

Eleodes vandykei Blaisdell, 1909 Hyslop, 1912 egg, larva, and pupa described, egg, larva, and 
pupa imaged. Species listed as E. letcheri 
vandykei. 



Rearing 

• Started August 2010 
• 30 Eleodes and Amphidorini species attempted  
• Larvae, 1st instar or later, collected from 17 species 

– 1,400+ specimens 
 

 
 

 



Rearing  
• Two female E. armatus (A48) produced 1947 eggs 
• 128 persisting to the 2nd instar or later 

 

 
 

 






Rearing  
• Larvae placed in containers (modified from Brown 1973) 

with sand and cricket food 
• 1-10 larva per container 

 

 
 

 



Data management: rearing  
• Google spreadsheets  

– Adult, larvae, pupae, and F1 containers 
 

 

 
 

 



Dissections and Imaging 
• Standard dissections with #0 pin and fine 

forceps on late (7th – 11th) instar larvae 
• Mounted in Glycerin jelly for the CLSM 
• Images taken with Visionary Digital systems or 

CLSM 
 

 
 

 



Morphology: Epipharnyx 

Eleodes anthricinus Blaisdell  
 asp = anterior spines,  
 msp = medial spines,  
 mst = microsetae,  
 pap = sensory papillae,  
 tor = tormae  
 Scale bar = 1 mm 

 
 

 



Morphology: Epipharnyx 



Morphology: Ligula 

Eleodes carbonarius (Say) Eleodes armatus LeConte Eleodes goryi Solier 



Morphology: Hypopharyngeal 
sclerome 

Eleodes extricatus (Say) Eleodes carbonarius (Say) 



Morphology: Ventral head characters 

Eleodes subnitens LeConte Eleodes extricatus (Say) 



Morphology: caudal projection 
 

 
 

 

Eleodes pilosus Horn Eleodes hispilabris (Say) 



Morphology: thoracic characters 
 

 
 

 

Eleodes anthricinus Blaisdell 

Eleodes extricatus (Say) 

Eleodes subnitens LeConte 



Data management: revision   
• Mx 

– Specimen databasing 
– Image management 
– Character matrix construction 
– Matrix-based descriptions 

 
 

 

 
 

 

http://mx.speciesfile.org/account/login


Data management: revision   
• Mx 

– Specimen databasing 
– Image management 
– Character matrix construction 
– Matrix-based descriptions 

 
 

 

 
 

 



Cladistic analysis 
  Strict consensus of two most 

parsimonious trees (L=210) 
based on larval morphology. 
Numbers above branches are 
boostrap support values, 
numbers below are Bremer 
support values. 
 

 

 
 

 



Cladistic analysis 
 

 Strict consensus of two most parsimonious trees (L=210) based 
on larval morphology. Numbers above branches are boostrap 
support values, numbers below are Bremer support values. 

 



Cladistic analysis 
 

 Strict consensus of two most parsimonious trees (L=210) based 
on larval morphology. Numbers above branches are bootstrap 
support values, numbers below are Bremer support values. 

 



Cladistic analysis 
 

 Strict consensus of two most parsimonious trees (L=210) based 
on larval morphology. Numbers above branches are boostrap 
support values, numbers below are Bremer support values. 

 



Ongoing Work 

• Rearing more species 
– Particularly from un- or underrepresented 

subgenera  
• 4 Blapylis species from Ron Somerby 

• Compare phylogeny to other Eleodes datasets 
– Adult morphology 
– DNA  

• 8 genes 
• transcriptomes  

• Build multi-entry online key to Eleodes larvae 
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Questions? 
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