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Introduction 
Riparian zones are the area where terrestrial and aquatic ecosystems meet and 

interact, and thus play an important role in the diversity of plant and wildlife 

communities in a region. The streamside vegetation in riparian zones along with intact 

aquatic ecosystems can positively influence fish populations and communities by 

providing shade, buffering capacity for pollutants, bank stabilization, and reduction of 

erosion and water velocity. When riparian areas are damaged, either by natural or 

anthropogenic forces, and start to erode, there are different methods that can be used 

to repair them, such as bioengineering techniques. Bioengineering is using living plants 

as an engineering tool - not only do they help prevent erosion, they can help improve 

the natural riparian vegetation and connection to its floodplain.  

Emerald Ash Borer (EAB) is an invasive pest making its way across Canada. It was first 

detected in Northern New Brunswick in 2018 and has been spotted in a few more 

communities throughout New Brunswick this past summer. The EAB impacts true ash 

trees and can lead to a massive die off of these species. The riparian areas within the 

Belleisle watershed is composed of many ash trees which could be devastated if this 

pest invades the watershed. To combat this potential risk and to help landowners plan 

for its arrival, the BWC aimed to increase education and awareness of this invasive 

species, how it travels, and what management options exist to deal with it on the 

individual scale (treatment or successional planting).  

Objectives 

The objectives of this project were to:  

 Repair a section of Belleisle Creek using bioengineering approaches 

 Engage with landowners in the watershed to improve riparian areas 

 Improve canopy cover to reduce water temperatures and provide cover 

through tree plantings 

 Educate the community about the importance of health riparian areas  

 Educate and increase community awareness of the potential invasion of the 

Emerald Ash Borer 

Methods 

Site Selection 

Based on past stream assessments, sites in need of riparian restoration have been 

identified by BWC staff. Given the privately own lands that make up most of the 

watershed, landowner engagement is a vital step in the process to complete our 

restoration and enhancement projects. Letters were left in the mailboxes of landowners 
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for flagged sites that were considered for this project to determine if they would be 

interested in allowing the BWC to work on their land. Additionally, posters were created 

and posted at popular community places and social media posts were made about 

our work/project with our contact information to get a contact us if they were 

interested in improving their riparian area (Figure 1; Appendix). From this engagement 

three landowners were eager to improve their riparian areas and allowed us to 

conduct work on their land. Unfortunately, less landowners responded than predicted 

to this offer. Going forward, the BWC will attempt to determine who owns the land and 

approach them directly in an attempt to have a better reception and approval.  

 
Figure 1: Example of social media post created to find additional landowners interested in riparian 

enhancement.  

One site on Belleisle Creek was identified in our stream assessments as needing 

restoration. Belleisle Creek is one of the largest sub-watershed feeding into the Belleisle 

Bay and has been experiencing erosional events due to ice scour and riparian 

encroachment within its lower reaches. A bioengineering technique known as a wattle 

fence was used to stabilize a bank experiencing erosion during high water flows and 
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ice scour events at this site(Figure 2 and 3). Wattle fences are little retaining walls made 

of live cuttings of plants that eventually grow into the bank and help ease erosional 

forces through supporting the bank and allowing vegetation to grow. Additionally, BWC 

staff planted native trees and shrubs along the riparian area behind the bank.  

 

 
Figure 2: Eroding site along Belleisle Creek prior to the construction of the wattle fence. 
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Figure 3: Restoration site along Belleisle Creek in the spring prior to wattle fence construction. 

Two other degraded riparian areas were chosen to help reduce runoff, erosion and 

provide shade. These sites were both located on the Belleisle Bay itself – one in 

Kiersteadville and one in Lower Kars. These sites were not actively eroding at the same 

pace as the Belleisle Creek site and therefore only enhancement activities (tree/shrub 

plantings) were undertaken at these sites.  

The location of all three sites are shown in Figure 4 and GPS coordinates are provided in 

Table 1.  

Table 1: GPS Coordinates of restoration and riparian enhancement sites completed in 2019.  

Site Latitude Longitude  

Lower Kars  45.57308   -65.9749

Kiersteadville 45.63852 -65.86182 

Belleisle Creek 45.68051 -65.80307 

 



5 

 

 
Figure 4: Map of the three riparian enhancement sites.  

Wattle Fence  

In order to construct the wattle fence, live tree materials were needed. Red Osier 

dogwood (cornus stolonifera) and willow (salix spp.) were used to build the wattle 

fence because they root easily from a live cuttings and can grow in unstable 

conditions. They were also chosen because they are native and common to the area. 

First, Red Osier dogwood and willow bows were collected by using garden clippers to 

cut from bushes in local ditches. The first batch of red osier dogwood that was cut was 

stored in buckets of water so they would not dry out (Figure 5). 
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Figure 5: Red Osier cuttings placed in buckets to keep the cuttings wet. 

To provide stability to the fence, two and four foot tall wooden stakes were hammered 

into the ground along the eroded bank using a sledgehammer. The size of the stake 

placed was decided based on the height of the bank. Approximately half to two thirds 

of the stake was in the ground to increase stake stability. Once the stakes were properly 

in place, the dogwood and willow were tied onto the stakes using twine, in a weaving 

pattern horizontally with the bank, moving up the stake until level with the existing bank 

(Figure 6). The bows of dogwood and willow that were not being used right away were 

stored in the creek so they would stay hydrated. After the fence was built, it was then 

backfilled using soil from a nearby pile of gravel provided by the landowner and bags 

of topsoil. The backfilling was needed to support the bank behind it and to help level 

with the already existing bank. When necessary, burlap was used to help minimize 

backfill spillage by placing it between the live fence the backfill area. 
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Figure 6: Wattle fence under construction along an eroding section of Belleisle Creek.  

Tree planting 

A variety of trees were planted behind the bank stabilized with the wattle fence using 

shovels to add extra stability to the area and improve the riparian area (Figure 7). The 

completed sections of fence and trees were watered every other day to facilitate 

growth during dry spells using a bucket and water from the creek. In total 100 trees and 
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shrubs were planted along this section of Belleisle Creek comprising of 35 Bur oak 

(Quercus macrocarpa), 10 Silver maple (Acer saccharinum), 10 Butternut (Juglans 

cinerea), 15 Red maple (Acer rubrum), and 30 established Red Osier dogwood (cornus 

stolonifera) representing a habitat improvement of 250 m2 [50 m of streambank].  An 

additional 45 trees (40 Red Osier dogwood; 5 Butternut) were planted at two additional 

sites to help improve the riparian area and prevent bank erosion at these sites. The tree 

planting accounted for a riparian enhancement of roughly160 m2 (10 m2 [5 m of 

shoreline] at the Kiersteadville site; 150 m2 [15 m of shoreline] at the Lower Kars site). 

 
Figure 7: Larger trees being planted along the edge of the riparian area (right) and smaller Bur oak being 

planted between the bank and the edge of the field.  

Permits 

To undertake this project, wetland and watercourse alteration permits were obtained 

from the New Brunswick Department of Environment and Local Government for the 

riparian work.  

Results  
Wattle fencing has been a common tool for bioengineering streambanks for some time 

with many projects already completed across Canada and the world. As with all 

project incorporating natural elements, the success rate of this project will be better 

determined in the years to come as the tree mature and the fence starts to grow and 
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experience high flows. For that reason, this project site will be visited frequently over the 

next few years to track its progress and complete any maintenance necessary.  

This fence and the improvements to the three riparian areas with tree plantings from this 

project will help stabilize and prevent further erosion along the creek. These plantings 

will also help regulate water temperatures once the vegetation has matured enough to 

provide canopy cover. Belleisle Creek is subject to warm water temperatures in the 

summer months and as such, this project will aid in reducing these temperatures and 

improve fish habitat for the cold-water species that live within this sub-watershed.  

Community Outreach 

This project provided the perfect opportunity to promote bioengineering and riparian 

tree planting to the community. Through various social media posts and a community 

meeting, community members were introduced to the topic and ways that they can 

take on a project like these (Figure 8). BWC staff also met with various landowners 

throughout the watershed to give them advise on what species of trees would work 

well in their area and how even this small improvements can greatly improve wildlife 

habitat both for aquatic and terrestrial species (roughly 10 landowners in total). 

Additionally, our restoration work was highlighted on our website and through the 

posters displayed at various popular community places to make the community aware 

of the work and the importance of maintaining proper riparian areas. Lastly, pamphlets 

about riparian areas were included in our display table at the Hatfield Point Canada 

Day celebration where BWC staff talked to a number of community members about 

our restoration and enhancement projects.   
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Figure 8: Online promotion of riparian enhancement community meeting.  

EAB Awareness 

To increase community awareness of the potential invasion of Emerld Ash Borer various 

community outreach initiatives were undertaken. Firstly, to increase knowledge about 

this invasive species a social media campaign was launched. In these posts, 

information about its spread across New Brunswick, cost of management, what the loss 

of ash trees would do, and how it spreads. A community meeting was also coordinated 

and promoted to encourage community members to come out and learn about EAB 

from an expert. Jon Sweeney from Canadian Forest Service Atlantic Forestry Centre 

came to present on the biology and management techniques for the Emerald Ash 

Borer. This meeting was well attended (roughly 30 people) and many questions and 

concerns were voiced by attendees.  
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Figure 9: Examples of the social media posts sharing information about the spread of Emerald Ash Borer.  

 
Figure 10: Photograph from the community meeting where Jon Sweeney presented about the Emerald Ash 

Borer.  

Conclusion  
Through this project and additional support from the New Brunswick Wildlife Trust Fund, 

the BWC was able to construct wattle fencing along roughly 50 meters of an eroding 

bank to help stabilize it. Additionally, through this project 145 trees and shrubs were 

planted at three different riparian areas to further stabilize these areas against erosion, 
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improve shade and fish habitat, and to reduce nutrient runoff into our waterways. 

Together, these sites account for roughly 410 m2 of riparian habitat improvements within 

the watershed. Lastly, this project provided an on-the-ground example to show 

interested landowners and our community how bioengineer and simple riparian 

enhancements cannot only help retain land but also improve wildlife habitat. 
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Appendix: Riparian Poster Placed at Popular Community Places 
 

 


