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Lane Balance as adapted by Pollock et al., 2014 



Copeland Method: for a given Width: 

 Flow resistance:         Q  =  f (Depth, Slope) 

 Sediment transport: Qs  = f (Depth, Slope) 
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Gulliver “awoke to find that his arms and legs were tightly fastened to the ground” 
http://www.engliterarium.com/2007/12/swifts-gullivers-travels-social-satire.html 
 



Mical Tal: Interactions between vegetation and braiding leading to a single-thread channel 



Mical Tal: Interactions between vegetation and braiding leading to single-thread channel - PhD thesis 

“Fight the enemy where he isn’t” 
 
  General Sun Tzu - ‘The Art of War’ (512 BC) 



Hydraulic Geometry: Width as a function of Discharge, USA and UK 

Soar and Thorne (2001) 





J.M. Omernik (1987)  



Cascade Range 

Coast Range  Columbia  
Plateau  

From: Castro (1996) 
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Hey and Thorne (1986) 





Methow Beaver Project photo 
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Modified from: sepmstrata.org 
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Cyclic pond creation & abandonment 

River valley aggradation 

Wetland creation 

Colorado River, Rocky Mountain National Park 



Lane Balance as adapted by Pollock et al., 2014 



Purposeful introduction 
of 20 beaver in the 
southern Andes in 1946 



Peak population of 98,000 – 165,000 animals 
in 26,600 colonies 
Whitfield et al. (2015) Ambio 



Nature 453: 7198 (Choi 2008) 



Small animals -- Big impacts:  
The cumulative effects of the other guys 



Bed roughness and bed sediment transport 

Sediment characteristics known to be related to grain-scale 
processes and micro-topography of the bed 

Pivot angle 
Orientation 

Protrusion Imbrication 



Relatively little is known about their impacts: 
- Despite their known significance elsewhere 
- Despite their great diversity and abundance  
- Despite the known importance of grain-scale processes 

Benthic life – animals live in and work on the bed 



• Dominate biomass 
• Densities: 1,000s m-2 

• Km’s of silk each year 

   Caddisfly nets 



33 – 45% increase in critical 
dimensionless shear stress  

   Caddisfly nets 
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  Caddisfly shell cases 
12 million cases in a  5 km reach  
 
240 million grains (0.2– 5 mm)  
 

8 metric tonnes 



6-hours activity doubled bed sediment 
yield from water-worked substrates 

   Signal Crayfish 
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Control Crayfish 



Turbidity peaks coincide with 
nocturnal peaks in crayfish activity. 

   Crayfish 
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20 to 40% increase in fine 
sediment leaving the catchment 



Mussels as ecosystem engineers 

Research performed by Brandon Sansom – 
SUNY Buffalo PhD student 



Brandon Sansom – SUNY Buffalo PhD student 



Images copyright Brandon Sansom 
 SUNY Buffalo PhD student 



Sediment 
size, load 
Silk, Roots, 
Mucous, Algae, 
Biofilms 

DEGRAD. AGGRAD. 

Fine Coarse Flat Steep 

Slope, 
Discharge 

Burrowing, 
foraging, redd 

construction 
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  Current and Historical Management Actions 

  Direct Impacts 

  Physical Responses 

  Biological Consequences 

  Anticipated Outcomes 

  Proposed Conceptual Actions 
http://pnfarm.com/contact-us/ 

Diagram drawn by Kelley 
Jorgensen and copyrighted to 
Plas Newydd Farm. 

http://pnfarm.com/contact-us/
http://pnfarm.com/contact-us/
http://pnfarm.com/contact-us/
http://pnfarm.com/contact-us/
http://pnfarm.com/contact-us/


North American 
Biomes 

http://www.morning-earth.org/Graphic-E/BIOSPHERE/Bios-PL-Intro.htm 



North American 
Biomes 

http://www.morning-earth.org/Graphic-E/BIOSPHERE/Bios-PL-Intro.htm 

“ecoregions - areas of general similarity 
in ecosystems and environmental 
resources identified through the analysis 
of geology, physiography, vegetation, 
climate, soils, land use, wildlife, and 
hydrology, that affect or reflect 
differences in ecosystem quality and 
integrity”  
        J.M. Omernik in 1987  





USGS Professional Paper 1386 

Alluvial 
Channels 

Biomic 
Rivers 

Habitat 
Restoration 



From Oxbow Tailings Restoration, Middle Fork John Day, BOR 

www. bigthink.com 

http://bigthink.com/in-their-own-words/plants-animals-humans-we-are-all-of-one-original-genome




So what? 
  
 A Biomic Restoration Project is not only a Design Exercise 

because: 
 
Natural channels are not designed:  

            they Evolve……. 
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Plan river restoration that can adapt to future land-
use and climate changes however they unfold:  

Planning evolutionary restoration is more like organising and hosting a successful 
house party…........... 

• Location, location, location 

• Venue – how much space have you got: how many friends can you accommodate 
comfortably and safely? 

• Invitation list - who to invite and who not to – given the purpose of the event? 

• Catering – there must be enough food and it must meet  guests’ dietary needs. 

• Behaviour – will there be a lot of noise and disruption, will your friends get along? 

• Breakables – do you have heirlooms and treasures that you need to protect? 

• Neighbours – you must inform them, or better yet invite them too? 

• The Authorities – from whom do you need permission and if so from whom? 

Think long-term: like the organisers of the Natural Channel Systems 
conference….  



coloradoguy.com 
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Biomic/Anthromic  River Restoration 

  Defined by Nature 

  Led by Scientists 

  Delivered by Engineers 

Diagram drawn by 
Colin Thorne 


