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ockroaches are often viewed simply as pests, yet they represent one of the most ancient 

and evolutionarily successful insect groups. This article explores the remarkable 

evolutionary journey of cockroaches, tracing their origins to over 300 million years ago and 

highlighting their role within the superorder Dictyoptera. Modern research combining fossil 

evidence, morphology, and molecular phylogenetics has transformed our understanding of 

their classification most notably revealing that termites are, in fact, a highly specialized 

lineage of eusocial cockroaches. The article explains the phylogenetic relationships within 

Blattodea, the characteristics that unite cockroaches and termites, and the key adaptations that 

have allowed these insects to survive from the Paleozoic era to the present day. By examining 

evolutionary transitions, taxonomic revisions, and the significance of gut symbiosis, this 

article provides a comprehensive overview of how cockroaches influenced the evolution of 

insect sociality. 
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Introduction 
When we think of cockroaches, the first words that come to mind are usually pest, dirty, or 

unwanted. But behind this reputation lies one of the most extraordinary evolutionary stories 

in the insect world. Cockroaches are ancient survivors, tracing their origins back hundreds 

of millions of years long before dinosaurs appeared. This article explores their evolution, 

phylogeny and the surprising fact that termites are actually highly evolved social 

cockroaches. 

Introduction to Dictyoptera 
Dictyoptera is a major superorder of insects comprising three groups: cockroaches, termites, 

and mantids. The name Dictyoptera is derived from the Greek terms diktyos (net) and pteron 

(wing), referring to the net-like venation found in the wings of certain species. Members of 

Dictyoptera undergo incomplete metamorphosis, possess chewing mouthparts and typically 

produce oothecae, hardened egg cases that enhance reproductive success. Sensory cerci on 

the abdomen further contribute to their highly responsive behaviour. 

Evolutionary Significance 
Dictyoptera represents one of the oldest lineages of winged insects, with fossil evidence 

dating back to the Carboniferous period (359–299 Mya). Some theories propose a Permian 

origin (~275 Mya) for cockroaches, whereas others suggest an even earlier Devonian origin, 

illustrating ongoing debate. The long evolutionary history of this group has facilitated 

extensive diversification across ecological niches. Notably, Dictyoptera played a central role 
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in the evolution of insect sociality. Termites now understood to be eusocial cockroaches 

represent one of the earliest origins of eusocial behaviour. 

Phylogenetic Relationships within Dictyoptera 
Modern molecular and morphological evidence has radically altered the traditional view of 

Dictyopteran taxonomy. Instead of three separate orders (Blattodea, Isoptera, Mantodea), 

current consensus supports: 

1. Blattodea (cockroaches + termites) 

2. Mantodea (mantids) 
This revision emerged when molecular phylogenetics revealed termites to be nested within 

the cockroach clade, making Isoptera a subgroup rather than a separate order. Accordingly, 

termites are now recognized as a highly specialized lineage of eusocial cockroaches. 

Evidence for Reclassifying Termites under Blattodea 
1. Molecular Phylogenetic Evidence 

Genetic analyses consistently recover termites as a sister group to the wood-feeding 

cockroach family Cryptocercidae. This provides the strongest support for the cockroach–

termite connection. 

2. Shared Morphological Traits 
Termites and Cryptocercidae share several ancestral characteristics, including: 

 Similar egg structures and oviposition behavior 

 Comparable proventriculus morphology 

 Gut symbionts (protozoa and bacteria) enabling cellulose digestion 

3. Behavioral Parallels 
The subsocial behavior of Cryptocercus (extended parental care, cooperative brood care, 

overlapping generations) represents a likely precursor to eusociality in termites. 

4. Fossil Evidence 
Transitional fossils, such as Krishnatermes yoddha from the Cretaceous, possess mixed 

features of both cockroaches and termites, supporting a gradual evolutionary transition. 

  

Taxonomic Structure of Blattodea 
Blattodea is presently divided into two major suborders, 

1. Blattoidea 

2. Blaberoidea 

Suborder Blattoidea 

Blattoidea includes most traditional cockroach families as well as all termites. These species 

generally show more ancestral characteristics. Key families are Blattidae, cryptocercidae, 

termitidae, rhinotermitidae, Lamproblattidae, Tryonicidae, Serritermitidae, 

Stolotermitidae, Kalotermitidae, Archotermopsidae, Hodotermitidae. 

Suborder Blaberoidea 
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This suborder comprises more derived cockroaches with frequent trends toward ovoviviparity 

and advanced social behaviour. Key Families include blaberidae, ectobiidae, corydiidae, 

nocticolidae. 

Evolution and Phylogeny of Cockroaches 

   

Cockroaches have an evolutionary history exceeding 300 million years, making them among 

the earliest winged insects. The earliest known fossil, Archimylacris eggintoni, dates to ~315 

Mya. These early “roachoids” already exhibited traits typical of modern cockroaches, such 

as: 

 Flattened bodies 

 Tegmina (hardened forewings) 

 Generalist mouthparts 

Key Evolutionary Phases 
 Paleozoic: High diversity; many species larger than modern forms 

 Mesozoic: Evolution of modern families; adaptation alongside angiosperms 

 Cenozoic: Diversification of ovoviviparity, pest adaptations, and synanthropy. 

Major Evolutionary Adaptations 
1. Flattened body plan: Allows entry into crevices; early adaptive advantage  

2. Omnivorous diet: Opportunistic feeding promotes global success  

3. Reproductive strategies: From ootheca-bearing species to ovoviviparous lineages  

4. Wing polymorphism: Balance between dispersal and energy conservation  

5. Symbiosis with microorganisms: Critical for cellulose digestion  

Phylogenetic Insights 
Recent studies have clarified many relationships within Blattodea: 

 Blattodea is monophyletic, including termites  

 Cryptocercidae + termites form a well-supported clade 

 Blaberoidea is monophyletic  
 Some families (e.g., Polyphagidae) are polyphyletic 

 Major lineages experienced rapid radiation during the Cretaceous, linked with 

angiosperm diversification. 

Conclusion 
The evolution, phylogeny, and taxonomy of cockroaches offer profound insights into insect 

diversification, adaptive evolution, and the origins of eusociality. The reclassification of 

termites within Blattodea stands as one of the most significant developments in modern 

entomology, reshaping our understanding of dictyopteran evolution. With ongoing advances 
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in phylogenomics, developmental biology, and ecological research, future studies will 

continue to refine our knowledge of cockroach evolution and their role in ecosystems 

worldwide. Integrating molecular data, fossil evidence, and behavioural studies will be 

essential to fully resolve the evolutionary relationships among dictyopteran lineages. 
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