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Both the Avon and Petitcodiac River estuaries have had a 
long history of modification by human activities ranging from 
dyking by the Acadians to causeway construction in the late 
1960s. This presentation examines the spatial variability and 
temporal in the intertidal morphodynamics of both estuaries 
and compares the resilience of each system to the influence of 

tidal barrier construction. Contemporary bathymetric surveys 
were compared with historical surveys from the 1960s/70s as 
well as an 1858 British Admiralty bathymetric chart. These 
data were modeled and observed changes supported by or-
thorectified aerial photography and satellite imagery using 
ArcGIS 9.2.

Both rivers demonstrated very rapid sedimentation during 
the final stages of the construction and rapid infilling during 
the first year after the causeway was completed. In the case 
of the Windsor causeway, this accumulation took place in the 
vicinity of a pre-existing sand bar. At both sites, there was a 
significant decrease in intertidal cross sectional area within the 
first km downstream of the causeway. The greatest decrease 
was measured on the Petitcodiac (90%) whereas between a 54 
to 75% decrease was measured at Windsor from 1970 to 2006 
as a layer of sediment between 5.8 to 6.5 m deep accumulated 
downstream of the causeway. Once sufficiently consolidated, 
these mudflats were rapidly colonized by spartina alterniflora. 
Beyond this point, approximately 3 km downstream of the 
causeway on the Avon River, there was no significant decrease 
in cross sectional area. The minor changes recorded could not 
be directly attributed to the causeway, but rather were likely 
associated with shifts in the main tidal channel as the St. Croix 
River joined the Avon. In addition, seasonal cycles of changes 
in bed elevation by as much as 2 m were measured, which ex-
ceed differences recorded between 1858–1969 and 2005/2006. 
For the remaining 11 km downstream, after the entrance of 
the Kennetcook River, negligible changes in intertidal cross 
sectional area were recorded since 1858. Any changes in bed 
elevation can be linked to changes in the position of major 
intertidal sand bodies. Any areas of sedimentation along the 
shoreline have been compensated by either deepening of the 
main tidal channel or bank erosion along the opposite shore. 
In the Petitcodiac River, however, the bed elevation rose by 2 
m and continues to infill 16 km downstream of the causeway. 
It is hypothesized that the resilience of the Avon system to the 
construction of the causeway is mostly attributed to its sandier 
sediment and associated sediment dynamics, position of the 
causeway within the broader estuary, and hydrology.
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