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Thanks to the organizers and all of you for taking time 
to come and be together! 
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Illustration by Peter Penicka 

Rivers are conveyer belts of biodiversity information 



Illustration by E. Mächler  

eDNA metabarcode approach with COI 



Monitoring aquatic biodiversity 

Describes kicknet methods and identification list for 133 
families (5 additional orders) of macroinvertebrates 



Sampled and filtered 900 mL water from eight sites 



a ab b c cd d e f a ab b c cd d e f
Chironomidae 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1
Lymnaeidae 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0

Lumbriculidae 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
Spongill idae 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0

Baetidae 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Lumbricidae 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 0

Culicidae 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0
Syrphidae 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

Planorbidae 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 0
Tubificidae/Naididae 1 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0

Ceratopogonidae 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 1
Tabanidae 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0

Dreissenidae 1 0 1 1 1 1 1 1 1 0 0 1 0 1 0 1
Simuliidae 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1

Chrysomelidae 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0
Psychodidae 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 1
Leptoceridae 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 1

Heptageniidae 1 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0
Hydropsychidae 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1

Libellulidae 1 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0
Corbiculidae 1 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0

Polycentropodidae 1 0 1 0 0 0 0 1 1 1 1 0 0 0 1 0
Anthomyiidae/Muscidae 1 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0

Hydrobiidae 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0
Physidae 0 1 1 1 1 1 1 1 0 1 0 1 1 0 1 1
Nepidae 0 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0

Gammaridae 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1
Asellidae 0 1 1 0 1 1 0 1 1 1 1 1 1 0 0 0

Sphaeriidae 0 1 1 0 0 1 1 0 1 1 1 1 1 1 1 1
Dolichopodidae 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Erpobdellidae 0 1 0 0 0 0 0 0 0 1 1 0 1 1 0 0

Ancylidae 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1
Piscicolidae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Molannidae 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Valvatidae 0 0 1 1 0 1 0 1 0 1 1 1 0 1 1 0
Gyrinidae 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0

Athericidae 0 0 1 1 0 0 0 1 0 0 1 0 0 0 0 0
Crangonyctidae 0 0 1 1 0 0 0 0 1 0 1 1 0 0 1 1
Psychomyiidae 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0

Bithyniidae 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0
Limnephilidae 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0

Coenagrionidae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Lestidae 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Empididae 0 0 0 1 1 1 1 1 0 1 1 0 1 0 1 0
Tipulidae 0 0 0 1 0 1 1 1 0 1 1 1 1 0 0 0
Veliidae 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0
Elmidae 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1

Cambaridae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Sialidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Sisyridae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

Ephemerellidae 0 0 0 0 1 1 1 0 0 1 0 1 1 1 0 1
Curculionidae 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0

Philopotamidae 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
Leuctridae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

Niphargidae 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Dytiscidae 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
Perlodidae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Stratiomyidae 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Glossiphoniidae 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0
Brachycentridae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Notonectidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Rhyacophilidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

Ephydridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Psephenidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Rhagionidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Dugesiidae 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0

Calopterygidae 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1
Hydroptil idae 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0

Limoniidae 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1
Gomphidae 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

Odontoceridae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Aphelocheiridae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
Platycnemididae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Sericostomatidae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

Hydracarina 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Lepidostomatidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

Caenidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Potamanthidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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Whole community detection 

Direction of flow Deiner et al. in review 



1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

3 3.3 3.6 3.9 4.2 4.5 4.8 5.1 

Lo
g 

 c
um

ul
at

iv
e 

fa
m

ily
 ri

ch
ne

ss
 

Log catchment area (km2) 

eDNA (log10) kicknet (log10) 

eDNA systematically detects more diversity 

Deiner et al. in review 
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Transport of community eDNA in rivers 

Deiner et al. in review 
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Deiner et al. in review 



N = 260 
species 

Ixodes ricinus  
Photo: Richard Bartz Gallinago gallinago, 

Photo: Alpsdake 

Ondatra zibethicus,  
Photo: D. Gordon & E. 
Robertson 

Ligdia adustata,  
Photo: I. Muiden 

Deiner et al. in review 



Bacteria-16S (33,000 OTUs) Eukaryotes- COI (7,000 OTUs) 



“Eventually, all things merge into one, and 
a river runs through it.”  

Quote from A River Runs Through it screen play by Norman Maclean & Richard Friedenberg 
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For follow up questions please email: 
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Preprint on BioRxiv: http://
dx.doi.org/10.1101/020800 


