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HOW TO USE THIS RESOURCE 

Show the following figures and caption to your students. The accompanying Student Handout provides space 
below the caption for Observations, Notes, and Questions and space next to the “Background Information” for Big 
Ideas, Notes, and Questions. The “Interpreting the Figures” and “Discussion Questions” sections provide 
additional information and suggested questions that you can use to prompt student thinking, increase 
engagement, or guide a class discussion about the characteristics of the figures and what they show. 
 
Figure 1: 

 
 

Figure 2: 

 
Caption: Figure 1 shows one species of ant-mimicking rove beetle (front) next to the ant species (back) that it 
mimics. The top half of Figure 2 shows more species of rove beetles from the same subfamily, Aleocharinae. “Free-
living” beetles (example shown on the left) have a generalized beetle body type. “Army ant social parasite” beetles 
(examples shown on the right) have a specialized ant-mimicking (also called “myrmecoid”) body type. The bottom 
half of Figure 2 shows the evolutionary relationships among multiple Aleocharinae lineages that are either 
generalized (black) or ant-mimicking (orange). The labeled circle indicates the most recent common ancestor of all 
the ant-mimicking lineages. 
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BACKGROUND INFORMATION 

Rove beetles are a large family of beetle species found all over the world. Although most rove beetles live freely 
on their own, many species in the subfamily Aleocharinae live closely with another type of insect: army ants. 
These beetles are called “ant-mimicking” beetles because they have developed bodies, behaviors, and chemical 
signals similar to those of ants, which tricks the ants into accepting the beetles into their colonies. Once the 
beetles begin living in the ant colonies, they secretly steal the ants’ food and eat their eggs. Species like these 
beetles, which live with and take advantage of other species’ colonies, are called social parasites.  

There are many species of ant-mimicking rove beetles, each of which has adapted to mimic the specific army ant 
species that it lives with as a parasite. In this study, scientists explored the evolutionary origins of all the ant-
mimicking rove beetles. The scientists used DNA sequencing to analyze samples from many Aleocharinae beetle 
species, both those that live with ants and those that do not. They then used this data to make a phylogenetic 
tree, a diagram of the evolutionary relationships among the species. 

INTERPRETING THE FIGURES 
Figure 1 shows one species of ant-mimicking rove beetle (Ecitophya) next to the ant species that it parasitizes 
(Eciton). The top of Figure 2 compares a free-living rove beetle species (Atheta) to another species of ant-
mimicking rove beetle (Pseudomimeciton). As shown, the body plans of the ant-mimicking beetles are heavily 
modified from the free-living, generalized beetle body plan to be more ant-like (called “myrmecoid” in the figure). 
Similar to ants, for example, the ant-mimicking beetles have a narrowed waist, an expanded rear, and longer legs. 

The bottom of Figure 2 is a phylogenetic tree that illustrates the evolutionary relationships among rove beetle 
species in the subfamily Aleocharinae, as determined through genetic analyses. The ant-mimicking lineages are 
colored in orange, and the free-living lineages in black. As indicated on the diagram, the scientists estimated that 
the most recent common ancestor of all the ant-mimicking lineages was a free-living/generalized beetle that 
existed during the Cretaceous, approximately 105 million years ago. Ant-mimicking features arose independently 
in multiple lineages throughout the Cenozoic, the same time period that ants are thought to have become 
prevalent. The scientists determined that the ant-mimicking lineages may have independently emerged at least 
12 times, as different types of beetles evolved to parasitize different types of army ants. This is an example of 
convergent evolution, the independent evolution of similar traits in separate lineages. 

Many other examples of repeated convergent evolution, such as certain cases of Galápagos finches and 
stickleback fish, were relatively recent events. In these cases, the lineages involved were relatively young and 
more closely related. As a result, they may have been more likely to generate similar genetic variations, increasing 
their chances of independently evolving similar traits. In contrast, this study shows evidence for convergent 
evolution among lineages that diverged over a much longer time period, suggesting that evolution can repeat in 
predictable ways even over deep (geologic) timescales. 

Teacher Tip: Prompt your students to explain the parts of the Figure 2 diagram as applicable:  
● Graph type: Phylogenetic tree; may also be called an evolutionary tree or phylogeny. (Many scientists use 

these terms interchangeably with “cladogram.” Others use “cladogram” for trees with arbitrary branch 
lengths and “phylogenetic tree” for trees whose branch lengths indicate time, as in Figure 2.) 

● Branches: Each branch of the tree represents a different lineage in the rove beetle subfamily 
Aleocharinae. The lineages are spaced equally along the x-axis. 

● Y-axis: Time in millions of years (mya) before the present, with labels for the Cenozoic Era and the 
Cretaceous Period. 
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● Colors: Black lines indicate lineages of free-living/generalized beetles, and orange lines indicate lineages 
of parasitic/ant-mimicking beetles. 

● Circle: Indicates the most recent common ancestor of the ant-mimicking (“myrmecoid”) lineages, which is 
labeled as a free-living beetle. 

DISCUSSION QUESTIONS 

● Compare the following pairs of organisms. What similarities or differences do you observe in each pair, 
and why do you think those similarities and/or differences exist? 

o the ant and ant-mimicking beetle in Figure 1 
o the free-living/generalized beetle (left) and parasitic/ant-mimicking beetle (right) in Figure 2 
o the ant-mimicking beetles in Figure 1 and Figure 2 

● How might the body plans and behaviors of the ant-mimicking beetles affect their fitness when living in 
army ant colonies?   

● Using principles from the theory of evolution by natural selection, describe how the body plans of ant-
mimicking beetles may have evolved over time.  

● Based on the diagram in Figure 2, when did the earliest ant-mimicking (“myrmecoid”) lineage emerge? 
How many different ant-mimicking lineages are there? 

● What other patterns do you notice in the Figure 2 diagram? What do you think might explain those 
patterns?  

● What is convergent evolution, and why does it occur?  
● How does convergent evolution differ from divergent evolution? How might scientists test hypotheses 

about whether each type of evolution has occurred? 
● Is the evolution of ant-mimicking beetles an example of convergent or divergent evolution? Use evidence 

from the diagram in Figure 2 to support your answer. 
o How might the diagram look different if it was representative of the other type of evolution? 

● Explain what a “most recent common ancestor” is in your own words. What can you tell from Figure 2 
about the most recent common ancestor of ant-mimicking beetles? 

● Can you think of examples of this type of evolution in other species? How do those examples compare to 
the one shown here? 

KEY TERMS 
adaptive radiation, army ant, cladogram, convergent evolution, evolutionary tree, mimicry, most recent common 
ancestor (MRCA), phylogenetic tree, social parasite, symbiosis 
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