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Great Blue Heron flying over Willow Creek (Source: NVCA)

Restoring Nature’s Variability
Every river has its own natural rhythm and flow.
There is value in the variability that make up a stream. As they wiggle and
wind their way through the landscape (called sinuosity) rivers are constantly
shifting their position. These shifts erode and reform riverbanks and river
bottoms, moving natural amounts of sediments and nutrients and helping to
create a healthy aquatic ecosystem.
Variability in water flow, depth and natural instream materials like woody
debris, rocks and sediment, also provides different habitats that support fish
and benthic macroinvertebrates (“river bugs”).
•

Riffles, shallow areas of fast moving water over rocks, keep the water
well-mixed and add oxygen.

•

Pools, deeper areas with slow moving water, allow sediment to settle and
fish to rest.

•

Rocks, woody debris, undercut banks, overhanging vegetation and
aquatic vegetation that provide cover for fish and benthic
macroinvertebrates. Fish species, particularly young or small fish, rely on
cover to provide refuge from predators, competitors and high flows.

The Willow Creek subwatershed
includes the Oro Moraine and Little
Lake north of Barrie. The Willow
drains into the Nottawasaga River
in the Minesing Wetlands.

Putting the “wiggle” back in
Willow Creek—Case Study
Willow Creek near George Johnston Road (County Road
27) was historically dredged, widened and straightened
to enable and improve farming on nearby lands.
Sandy sediment, which naturally moved downstream
through the system through natural stream processes,
became trapped in this altered stream section. Sand
deposits had to be periodically removed by Springwater
Township when they built up to excessive levels. The
sand flats lacked habitat for aquatic bugs and fish.
From a fish’s perspective, it was like Highway 400 –
fine for travelling through, but not a place you’d want
to call home!

Wing Deflectors
To restore natural stream processes, NVCA stewardship
staff developed a plan to install “wing deflectors” along
a 520 m stretch of Willow Creek downstream of George
Johnston Road.

Willow Creek naturally shifts its position over time. The creek
in the upper left was altered (straightened) in the past to
accommodate housing (Source: NVCA).

Wing deflectors are triangle-shaped mats of Christmas trees that are cabled
into the streambank to narrow and restore the natural meander or “wiggle”
of the creek. Through a generous donation of trees from Somerville
Nurseries, NVCA staff were able to guide dozens of volunteers through the
deflector construction and installation process.
Although it can take up to three years for the deflectors to become fully
naturalized, the installed deflectors start to capture silt and fine sands
immediately. Currents pushing along the edge of the deflectors begin to
scour and move sand from the stream bottom, creating deeper pools along
the tree edges which provide excellent cover for fish.

Plan for wing deflectors along Willow Creek from George Johnston Road (to right) running into
Minesing Wetlands Conservation Area (to left)
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Willow Creek prior to restoration.

During restoration, volunteers installed
wing deflectors to narrow and restore the
creek’s natural meander.

The Willow now has its wiggle back.
This half kilometre stream reach now has
developed a natural channel form, with
increased habitat value.
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Monitoring: Measuring the success!
NVCA staff monitored fish and aquatic bugs through the “wing deflector”
reach both before and after the restoration work to assess the success of this
project.
Prior to restoration, NVCA staff found that the aquatic bug community was
very sparse and consisted of only a few bug groups. This finding appeared to
be associated with lack of habitat within the shifting sand flats. Postrestoration monitoring indicates that the aquatic bug community is more
diverse (more bug groups) – this increased diversity is associated with new
habitats associated with wing deflector installation (scoured pools and
Christmas tree branch cover).
The relatively featureless sand flats present prior to restoration supported
few fish species. Fish species diversity doubled following restoration. Rock
bass and pumpkinseed (sunfish) are now found in the project area.
Note—The lampreys sampled are not the parasitic sea lamprey of Great
Lakes infamy but rather native stream lampreys. These small lampreys have
become rare in Ontario due to use of lampricides to control their lake-going
cousins. One species – northern brook lamprey – has been listed as “Special
Concern” in Ontario.
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Water Quality Indicators,
Willow Creek at George
Johnston Road
2010 2014
Fish
Aquatic
Bug Species
Water
Quality

7

14

11

21

Poor

Fair

2010/2011
Before Willow Creek Restoration

2014
After Willow Creek Restoration

A sample of the bugs found prior to restoration.
Poor water quality indicators were abundant:
worms and midges (C-shaped with a distinct head).

A sample of the bugs found after restoration.
A greater variety of bugs suggests
the habitat has become more diversified.

Central Mudminnow (51%)

Mottled Sculpin (43%)

Minnows (5 species) (17%)

Central Mudminnow (26%)

Mottled Sculpin (15%)
Johnny Darter (5%)

White Sucker (8%)

White Sucker (4%)

Minnows (1 species) (6%)
Brook Stickleback (2%)

Johnny Darter (3%)

Pumpkinseed (2%)
Lamprey (2%)

Brook Stickleback (8%)

Round Goby (1%)

Lamprey (6%)

Prior to restoration Willow Creek had 7 fish species.

Rock Bass (1%)

Following restoration efforts Willow Creek had 14 fish species.

Thank you!
Thanks to all of our Watershed Champions – landowners, community groups, schools,
businesses, municipalities and other government agencies – who support stewardship
activities in our watershed.
For more information or to get involved, contact NVCA
705-424-1479 or www.nvca.on.ca

Partner Municipalities in the Willow Creek Subwatershed:
City of Barrie, Township of Oro-Medonte, Township of Springwater
“Working Together to Protect and Restore”
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