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ABSTRACT 

Metagenomic shotgun sequencing of mixed species assemblages can provide important infor-

mation beyond what is obtained by amplicon-based metabarcoding.  Using examples from 

mass-trapped arthropods, we show the relative ease of extracting entire mitochondrial ge-

nomes from complex specimen mixtures and demonstrate the power of ‘mitochondrial meta-

genomics’, whereby sequence reads from low coverage shotgun sequencing of unsorted sam-

ples are mapped against full-length mitochondrial genomes or COI barcode reference sets to 

make high confidence species identifications.  Our case studies include communities of soil 

arthropods, insect pollinators and herbivores, and we show that the method can establish spe-

cies /absence and estimate their abundance (biomass) in mixtures. The use of a PCR-free ap-

proach overcomes many of the biases inherent in metabarcoding, which can hamper recovery 

of the full set of species in the sample and preclude inferences about abundance; it also reduc-

es the risk of contamination. By allowing rapid assembly of mitogenome reference libraries from 

mixtures of specimens and the use of read counts for accurate estimates of key parameters 

metagenomics represents a powerful new tool for environmental monitoring in a wide variety of 

contexts..of biodiversity directly from environmental samples, mitochondrial 
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