
LŘŀƘƻΩǎ CƭƻƻŘǇƭŀƛƴ ŀƴŘ wƛǇŀǊƛŀƴ 
Cottonwood Forests

Sustaining an 
Imperiled 

Critical Habitat

Chris Murphy
Idaho Dept. of Fish 

and Game 
Ecologist



black cottonwood (above)
narrowleaf cottonwood (below)



Predicted suitable habitat:  (a) black cottonwood and (b) narrowleaf 
cottonwood from Maxent model using bioclimatic and soil variables





Younger forests 
can be diverse 
and productive 
with shrub, forb, 
grass layers 
(Snake River)

Cottonwood 
Forest Ecosystem

Older stands can 
have a grassy 
understory 
(Snake River)

Cottonwoods 
reproduce on alluvial 
bars (Boise River)



Boise River flood, April 1943, 
17,300 cfs discharge, 
~1 mi downstream of Boise (USACOE)

Flooding = Essential Process

South Fork Payette River



Intact examples on rivers without large dams:
South Fork Payette River (top left), Weiser River (top right),
and Salmon River (bottom right)

Åcomplex, dynamic, disturbance dependent
Åbuilt and shaped by annual floods
Åalluvial bars, islands, backwaters
Åmany vegetation types and ages
Åaquatic-terrestrial interface

Cottonwoods are a Keystone Species of Ecologically 
Diverse and Dynamic River Floodplains in Idaho



Riverine Floodplain 
and Riparian 
Cottonwood Habitats

ωDynamic

ωEcosystem interface 

ωHigh productivity, diversity, value

ωRange of structure and composition

ωIn balance with disturbance

ωReflect hydrology and geomorphology



ωHydrologic

ωHabitat

ωEcosystem Support

ωEcosystem Services

Floodplain and Riparian 
ForestFunctions and Values



Åsmall marshes interspersed

Åbackwater sloughs, re-charge local aquifer 

Åoxbows (e.g., cutoff meanders)

Ågroundwater upwellings, maintain flows

Åimportant habitat, functions (e.g., surface water storage) 

Hydrologic Functions



Ecosystem SupportFunctions

Åelement cycling 

ωnutrient/element 
removal & 
transformation

ωtoxicant/sediment 
removal & retention

ωprimary production

ωfood chain support

ωwoody debris

Figure by C. Baxter, Idaho State University



Critical Riparian Habitat



Listed Threatened Species, Endangered Species Act:  
Å Ute ƭŀŘƛŜǎΩ-tresses (bottom middle)
Å yellow-billed cuckoo (top right, Wikimedia)

Species of Greatest Conservation Need:  
Å northern leopard frog (bottom left) 
Å western toad (bottom right)

Upper Snake River Habitat



Values to Societyωwater supply 
ωwater quality protection
ωwastewater treatment

ωeducation and research
ωhistorical & 

archeological

ωopen space 
ωaesthetics 
ωrecreation 

ωagricultural production 
ωmedicinal products
ωshoreline stabilization
ωflood and flow alteration



Seed-based Cottonwood Reproduction

Åfluvial processes create depositional sandy-cobble alluvial bars
Åflood disturbance maintains open, sunny environment
Åseeds disperse in late May-June, flows decline at same time
Åseeds germinate on exposed, moist alluvial bars
Åmoisture regime for seedling survival mirrors river stage decline   
(~2.5 cm/day)

Successful cottonwood 
reproduction: Recruitment box 
and stage decline rate based 
on Mahoney and Rood (1998). 
Hydrographs are before (1934) 
and after (1976) Libby Dam on 
Kootenai River. Figure from 
Benjankar R, Burke M, Yager E, 
Tonina D, Egger G, Rood SB, 
Merz N. 2014. Development of 
a spatially-distributed 
hydroecological model to 
simulate cottonwood seedling 
recruitment along rivers. 



Cottonwood Seedlings and Saplings

Clockwise from upper left:  Weiser River, Clearwater River, Salmon River, Snake River



Human Footprint



ωflow alteration (dams, diversions)
ωclimate, drought
ωflood control (levees, dikes, 

channelization, bank stabilization)
ωtransportation (bridges, roads, railroads)
ωmining
ωfloodplain filling, grading
ωbuilding, development
ωagriculture, livestock grazing
ωnoxious weeds, invasive species
ωlogging, clearing
ωrecreation
ωwater pollution
ωdisease
ωwildfire

Threats and Stressors
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River Valley Bottom Habitat in Landscape Condition Class 
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Flow Modification
(based on dams, reservoirarea, points of diversion, 

canals, levees, transportation disruptions)
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Boise River Hydrograph at Parma  
1972 - 2008

Flow Modification



South Fork Boise River ς
Anderson Ranch Dam

Below Dam (right): 
ωpeak flows truncated 
ωbase flow elevated
ωsediment starved, narrow cobble bars
ωlimited cottonwood reproduction
ωforest is older age, system stable
ωshift toward willow shrubland, 

Above Reservoir (left):
ωdynamic floodplain
ωlarge sandy-cobble bars
ωwoody debris
ωblack cottonwood reproduction
ωolder cottonwoods 

limited to high terraces



Snake River ς
Palisades Dam
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