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Beavers Boost Basin 
Fish Locale 
Two USU researchers are on a quest to recover Steelhead habitat by 
encouraging more durable beaver dams.      

By Lindsay Nemelka 

here once a lush creek meandered through a thriving riparian forest in an otherwise 

arid landscape, today there lies a 25 foot deep riverbed canyon—the few trees and 

large shrubs that linger are high and dry—disconnected  from the incised fast-

moving creek. Many of the tributary streams in the Columbia River Basin have been damaged 

and now present unfavorable habitat conditions for the native flora and fauna that once 

dominated the streams. The size of France, the Columbia River Basin is a critical habitat to fish 

on the endangered species list. Salmon and Steelhead numbers are dwindling because 

spawning and rearing sites are now heavily 

degraded. Drs. Nick Bouwes and Joe Wheaton; an 

aquatic ecologist and 

ecogeomorphologist respectively, are working 

together with NOAA (National Oceanic and 

Atmospheric Administration) Fisheries 

scientists Drs. Michael Polluck and Chris Jordan 

to help restore a particular area in the Columbia 

River Basin. 

Scientists debate over the causes of this deterioration, blaming climate changes, draining 

wetlands for land use, and largely cattle grazing. Livestock often eat all the foliage holding the 

soil together, whose roots prevent erosion during storms and flash floods. The area has also 

been damaged by timber harvests, mining, and urbanization (no large foliage = no roots to hold 

the soil in place = unstable banks). After large storms, rapid downcutting of streams can occur 

W

“[Beavers] absolutely have a 
profound impact on the nature of 
our rivers—and when we pretty 

much trapped them to extinction, it 
shouldn’t be rocket science that the 
nature of those streams is going to 

change in a huge way.” 



Research Feature 

 

where fast-moving water literally cuts into the loose soil, 

carving an incised canyon and carrying nutrients and 

sediments downstream. 

The water table then lowers to the base level of the 

stream where the vegetation roots, still at the top of the 

canyon can’t access it. “If you’ve got a channel that’s 

incised, the water table’s a lot lower- you can’t support 

the same sort of riparian vegetation you might of had on a 

flood plain that was more connected with its channel,” 

says Wheaton. Dehydrated vegetation dies allowing a 

higher possibility of bank erosion. This erosion causes a 

high gradient system (a steeper straighter stream), lower 

flows and allows more sunlight to heat the water—leaving 

the stream at uncomfortable or even lethal temperatures, 

sub-optimal depth and rapidity. All these problems result 

in poor fish habitat. 

Mother Nature of course naturally compensates, trying to 

fix itself by cutting at the walls and widening the stream 

bed—this causes meanders in the stream, increasing the 

length at which the drop occurs, but making it less steep. 

This means water has less power to move sediments 

downstream. Aggradation then occurs, building the stream back up. “Over a couple centuries to 

a thousand years, the stream might come back up to its historic flood plain—but that’s a long 

time for fish that are listed as endangered species,” says Bouwes.  

A common practice to restore streams is by taking backhoes and start over—building a new 

channel connecting to the previous one. The downside? It’s VERY invasive to drag a 23,000 lb 

Caterpillar across a delicate stream bank and very risky. Scientists often don’t know if digging a 

new stream next to the old one is going to solve anything. If a stream has been straightened, 

restoration practitioners will sometimes dig meanders back into it. Meandering is a natural 

process when erosion of the outside banks deposit sediment on the inside bends into point 

bars. However, ironically, many projects attempt to armor and stabilize those outside banks 

instead of allowing the channel to adjust naturally. Plus this tactic costs big bucks. 

Columbia River Basin: 

 

A drainage basin of the Columbia 

River which spans parts of seven 

states and British Columbia. It is 

the largest freshwater source 

flowing into the Pacific Ocean on 

both the North and South 

American continent, passing 

through four mountain ranges. 

The basin is vital to the huge 

numbers of fish that return to 

spawn here. (Image by Kmusser) 
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A NOAA project called ISEMP (Integrated Status and 

Effectiveness Monitoring Program) funded by the 

Bonneville Power Administration, seeks to monitor the 

effectiveness of stream restoration. Over 32,000 

projects in the Pacific Northwest have been conducted; 

one of which is to monitor changes to fish populations 

due to stream restoration in the Columbia River Basin. 

Bouwes believes that although these projects are well-

intended, not much data has come out of them, “The 

problem with stream restoration – there’s been billions 

of dollars spent on stream restoration but with little 

monitoring. So we don’t really have a good idea of how 

well [restoration] really works because we don’t take 

data before or after so that we can look at these 

changes.” Bouwes says that out of those 32,000 less 

than 1% have actually been monitored to see if they 

work. Although a typical restoration project costs a 

minimum of $50,000 to $1,000,000 per kilometer, 

Wheaton says that their project only cost $13,000 for 

4km of stream a year. “The restoration community has 

already been successful at convincing the public, 

taxpayers, politicians, to cough up a boatload of 

money for restoration—a lot of it with no monitoring, 

and so we don’t actually know whether it’s working or 

doing any good. But the really really compelling thing 

about this restoration treatment is that it doesn’t cost 

us hardly anything. It’s dirt cheap.” 

This large-scale stream restoration experiment 

currently being conducted in the Columbia River Basin, 

works by manipulating 10 km of stream and monitoring 

the impact on fish habitat and population. Because it’s 

hard to see the benefits from small manipulations, 

Salmon: The common name for 

several species of fish in the 

family Salmonidae. The 

degradation of stream pools 

(historically provided by beavers) 

has caused an enormous 

reduction in spawning.  Despite 

misconceptions that beaver dams 

clog up spawning migration 

routes, fish have no difficulty 

getting past them. (Photo of 

Sockeye Salmon jumping over 

beaver dam by Schmiebel) 

 

Steelhead: (Oncorhynchus 

mykiss) A species of Salmonid, 

also known as the Rainbow Trout 

native to Pacific Ocean 

tributaries.  (Image by U.S. Fish 

and Wildlife 

Service)

This fish returns to freshwater to 

spawn after years spent at sea. 

Two West Coast populations are 

currently endangered—Southern 

California and Upper Columbia 

River, and eight other populations 

are threatened. 
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treating a larger section of the basin will determine impact 

response better. 

So how do beavers fit in? Beavers were hunted almost to 

extinction during the trapping era where they were valued for 

their furs. But did this removal really cause such a problem 

for the environment?  

Other than humans, beavers have the greatest ability to 

impact and shape their environment. “What we really want to 

encourage is dam building and maintenance of dam building 

because it creates more complex habitat,” says Wheaton. By 

building dams, beavers are able to slow down stream flow 

locally and trap more sediment. This creates a rise in the 

water table, which enables more vegetation to grow, and 

allows aggradation to repair the stream much faster than a 

system attempting to recover on its own. “There’s a whole 

host of things that beavers do to the environment; they cause 

incredible change,” says Bouwes. Fish can thrive in areas 

with abundant beaver dams because of the deeper water, 

greater diversity of water temperature and higher productivity 

of ponds to create food for fish (i.e. bugs). 

Though land use changes in the late 1800s, like the intensive 

cattle grazing are most likely one of the main culprits for the 

incision of many stream beds in the Columbia River Basin, 

the decline in beaver population certainly didn’t help. 

Wheaton says evidence suggests that many stream systems 

in the West incised around the same time: the late 1800s 

when beaver were almost trapped to extinction. “Beaver were 

found historically throughout the vast majority of North 

America, particularly in the west, and they absolutely had a 

profound impact on the nature of our rivers—and when we 

pretty much trapped them to extinction, it shouldn’t be rocket 

Downcutting: Geological erosion 

of streams in which the channel 

deepens by removing sediments 

from the stream bed. 

Water Table: The depth at which 

underground water saturates the 

soil. 

Aggradation: The building up of a 

stream bed by the deposition of 

sediments. 

Flood Plain: The flat area 

surrounding a body of water, 

created when sediment deposits 

during flooding. 

Tributary: A small river or stream 

which flows into a larger body of 

water. 

Unconsolidated: Loose, sandy soil. 

BACI Design: Ecologists often use 

this Before-After Control Impact 

design to measure changes after 

manipulations are made to an 

ecosystem. 

Whirling Disease: A parasite that 

infects wild salmonid populations, 

causing skeletal deformation and 

neurological damage which kills 

90% of infected individuals. 

(Photo by U.S. Fish & Wildlife 

Service) Instead of 

swimming

normally, the parasite causes fish 

to “whirl” in a corkscrew-like 

pattern. 
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science that the nature of those streams is going to change in a huge way,” said Wheaton. 

A tributary to the John Day River in Central Oregon called Bridge Creek has been greatly 

impacted by stream erosion and is being given special 

treatment by USU and NOAA scientists. High-tech 

ways to monitor restoration as well as unique 

techniques to restore streams are being used as an 

alternative to hauling diggers to rebuild. Rather, 

researchers are coaxing on one of nature’s most 

creative ecosystem engineers, the beaver, to do their 

work.  

Bridge Creek is semi-arid, with unconsolidated soils 

subject to incision and downcutting. Wheaton 

says that “Bridge Creek within the John Day is a 

really important basin because relative to a lot of 

upper basins, the fish don’t have as far and as 

many obstacles to overcome.” Treating Bridge Creek 

and comparing the changes to a similar, untreated 

creek nearby will give better data via BACI Design 

and demonstrate how scientists can restore damaged 

streams more efficiently. For treatment controls, 

some reaches of Bridge Creek are not being 

manipulated. Baseline information was 

collected by stitching images together from a high-

resolution camera mounted on a blimp and remote 

control airplane. By taking snapshots through 

time, scientists can more easily monitor the changes 

to the environment. “Most of the monitoring methods that we’ve developed are basically change 

detection,” says Wheaton. “My job is basically to document whether or not [change] is 

happening, how fast, what sort of volumes we’re talking about-explaining the physical processes 

by which the creek is adjusting to this restoration treatment.” The team also uses a mix of 

ground-based and aerial imagery and total stations to measure these changes. Total stations, 

for example, sends a laser beam to a target, recording the time it takes as well as the angle it 

bounces back at, enabling the calculation of locations and elevations. Over time, erosion and 

Beaver: This semi-aquatic rodent 

is known for building dams and 

lodges. The entrance to said 

lodges are located underwater to 

avoid predators. They use 

powerful front teeth called 

incisors to cut trees and other 

plants for building material and 

food. A keystone species, beavers 

are important ecosystem 

engineers. Beavers do not 

hibernate, but store a cache of 

wood at the bottom of the pond to 

eat during winter. They can hold 

their breath up to 15 minutes. 

 

(Photo by Kenny DeMeurichy) 

Before the trapper era, beaver 

populations were more than 60 

million. 
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deposition are monitored using Digital Elevation Models (DEM) derived from these 

measurements: 3D representations of the landscape.  

 

Though current beaver populations generally thrive in “the beaver state” of Oregon, Bouwes 

says they are “certainly nowhere near what they used to be,” as some habitat areas are still 

being destroyed by stream downcutting and urbanization. There are many small dams in Bridge 

Creek, however lack of large vegetation in the area makes it difficult for beavers to build, 

requiring them to rely on smaller twigs and brush instead of large logs. “There are still beavers 

here, but the problem is that the beaver dams don’t last,” says Wheaton. The dams that do exist 

generally do not reach the height of the former flood plain. So every year when floods come 

through, all of their energy is concentrated on these dams instead of being spread out over a 

floodplain. As such, these dams blow out or breach and lose built-up aggradation of sediment 

because of the fast moving downhill water, especially after heavy rains.  

Lending a helping hand to these busy architects, Wheaton, Bouwes and a team of scientists are 

placing sturdy structures for beavers to build their dams in this not-so-prime spot. By taking 10-

20 wooden posts and pounding them in a line across a stream, beavers can have a strong 

infrastructure to build their dams off of. “In 2009, we put in about a hundred of these structures 

over four kilometers of stream,” said Bouwes. Because beavers are opportunistic creatures and 

ingenious architects, they know that to build a good dam they need to work off something solid 

and therefore go right for these structures to build their dams. “It’s so simple. People in the 

restoration business work so hard to come up with really good designs- and the nice thing about 

working with beavers is that you don’t really have to try that hard. You just give them a very 

basic start and there’s an ecosystem engineer that carries his own liability insurance and will 

work for free and comes up with a design that’s a million times better than what we could come 

up with on paper and with Tonka toys,” said Wheaton. 

Forerunner research done by Dr. Michael Pollock documented that ½ meter sediment growth is 

seen within one year where beaver dams are built. Within the four areas of Bridge Creek treated 

so far, progress is already being seen with deposition increasing behind every one of the 

structures – some places have experienced over 1.5 meters of sediment deposition in the first 

year. “Within a year of putting these structures in, it’s already doing its job faster than we 

expected,” said Bouwes. By tagging fish using a PIT (Passive Immigrator Transponder), 
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researchers are also able to see which fish migrate past specific dams rigged with antennas. By 

the rate at which tags are identified, researchers can make inferences about population growth. 

Bouwes says this is a decade-long project but is eagerly awaiting data demonstrating that 

healthy beaver dam complexes increase the population of endangered species as well as 

decrease whirling disease in fish. “We have a way to quantify all these changes that we’re 

making- the goal was to see if restoration is habit of impact—so this is how we’re actually 

monitoring and saying does it or does it not work? The restoration itself is somewhat secondary 

to demonstrating that restoration can work, [and] that we can measure restoration,” says 

Bouwes.  

Other research efforts are being shown by simply introducing beavers into damaged locations. 

Scientists are even monitoring beaver activity up Logan Canyon. “There’s a lot more going on in 

people’s backyard than they realize,” says Wheaton. “Most of the efforts right now that people 

are working on are trapping nuisance beaver and relocating them to places where people want 

beaver.” Both Bouwes and Wheaton say that Utah has one of the most progressive beaver 

management plans of any state, where beaver are explicitly viewed as an important ecosystem 

engineer and potential restoration and conservation tool. According to Bouwes, ”People are 

starting to recognize the importance of beavers.” 


