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Abstract 
 
In the summer of 2005, Coburg Peninsula, the barrier spit of Esquimalt Lagoon was profiled, 
mapped and the vegetation inventoried. Using the Emery Method of beach profiling, ten profiles 
were completed that included the exposed beach and the sheltered lagoon sides of the spit. The 
profiles were bisected by the road and parking area. The elevation and slope ranges and substrate 
was determined for the dunes, tidal marshes, tidal meadow, and shrub profiles, along with 
representative species including Leymus mollis, Salicornia virginica, Distichlis spicata, and 
Festuca rubra. The area was mapped into polygons using orthophotos, Differential Geographic 
Positioning System, and site visits. Excluding built features, the total area of the spit ecosystem 
was 7.47 ha: 30% was dune; 23% was coastal riparian meadow; 19% was beach ridge; 12% tidal 
marsh; 7% tidal meadow; 7% shrub; and less than 1% tree or freshwater marsh. 4.00 ha of the 
spit was covered by anthropogenic features, the road and parking covering more area than any 
one ecosystem class. Site visits included visual estimates of plant cover and distribution. The 
plant composition of these ecosystem classes was tabulated. The habitat profile, ecosystem map, 
and vegetation survey of Coburg Peninsula provided a snap-shot of the area in summer months. 
This added to baseline reference for monitoring and assessment of environmental change and 
impacts as well as for conservation and restoration planning. 
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Introduction 
 
Coburg Peninsula is a landscape that provides access to beach and lagoon environments as well 
as ecological functions and habitats. Coburg Peninsula is the barrier spit that encloses Esquimalt 
Lagoon in the greater Victoria area. Esquimalt Lagoon is a international Migratory Bird 
Sanctuary (Migratory Bird Sanctuary Regulations). It is also the largest estuarine ecosystem in 
the urban Victoria area (Bein 2005). Two ecological concerns related to Coburg Peninsula have 
prompted this study:  

1) possible loss of beach over the long term due to changes in sediment supply and  
2) ongoing degradation and loss of habitat.  

In response to the need for active management of park use and possible erosion to the beach, 
profiles, map, and vegetation inventory of the Coburg Peninsula ecosystem were completed to 
provide baseline information for park management, conservation, restoration, and amenity 
planning.  

The Spit Landscape 

Geology 
Coburg Peninsula is a natural landform tied to the geological formation of Esquimalt Lagoon. At 
the end of the Fraser glaciation, 13,000 years ago, a mass of ice broken off from the glaciers 
grounded in the present location of the Lagoon (Yorath and Nasmith 1995). Glaciofluvial 
sediments, deposited in the Colwood Delta, were screened from the Lagoon by the mass of ice, 
which melted in place, forming the basin that is now the Lagoon. During this time, the 
underlying topography and sediment of the spit would have formed. When exposed to the sea 
surface, the barrier was formed by waves, tides, and winds carrying sediment from the Colwood 
Delta by longshore transport. Sediment movement would be limited to the embayment between 
Albert Head and Fisgard Lighthouse bedrock outcrops. It is unclear if Coburg Peninsula was 
always a spit or at one time, a small barrier island. Early maps of the Lagoon, circa 1850, name 
the present day spit as “Coburg Island” and showed a raised channel between the lagoon and sea 
near the present day base of the spit.  
 
Despite Coburg Peninsula’s technical origins and modifications, it has the typical landscape 
pattern of a barrier landform, albeit on a much smaller scale (Thurman and Burton 2001). 
Coburg  Peninsula, as a barrier ecosystem, is composed of beach, dune, coastal riparian, and tidal 
wetland ecosystem classes. The local plant species associated with each class is in Appendix 1. 

Beach zone 
The beach zone includes the beach face and beach ridge ecosystem classes. The beach face is the 
sloped area of the beach zone that faces oncoming waves and is unvegetated. The beach face 
experiences longshore transport and its form is dependant on wave exposure and sediment 
volume and texture (Woodroffe 2002). The beach ridge is an accumulation of sediment and logs 
left by storms near the top of sloping beaches. Technically, a ridge on sandy beaches is called a 
berm. For the purposes of ecosystem classification, the more general term, beach ridge is used to 
describe this area. When a steep beach changes to a gentler slope, the berm material forms a 
longshore bar below the low tide level of the beach (Goudie et al. 1994).  
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Dune zone 
The dune is considered an ecosystem class. On Coburg Peninsula, it occurs above the beach 
ridge, is very small, and lacks a developed fore and back dune. The patchy dune vegetation is 
adapted to wind, blowing sand, and salt spray. The vegetation stabilizes the ground against 
deflation (wind induced erosion) and even traps sediment (Woodroffe 2002). Periodic storms can 
breach the spit, shifting large volume of material in the dune zone. The dune vegetation protects 
the spit from these impacts by re-colonizing eroded areas and preventing of further erosion.   

Coastal riparian zone 
The coastal riparian zone is an upland component of the ecosystem that occurs next to tidal 
wetlands on the leeside of the spit. Due to their proximity to marine waters, they are exposed to 
salt spray but are rarely inundated except from exceptionally high tides and storms. Because this 
zone is sheltered, soil and organic enrichment may develop and vegetation succession occurs. 
Therefore this zone is classified by the predominant structure of vegetation: meadow, shrub, or 
tree, representing stages in upland succession. 

Tidal wetland zone 
Tidal wetlands are found below the coastal riparian zone and include tidal marshes and tidal 
meadows, which are defined by MacKenzie and Moran (2004). Tidal meadows are usually in the 
transition from riparian zone to the marsh and are not strictly limited to salt tolerant species. 
Tidal meadows occur above marshes and have less frequent, shorter duration tidal flooding. The 
tidal marsh is diurnally flooded by the tide and vegetated by salt-tolerant plants. Below the marsh 
are the tidal flats and shallow subtidal zone of Esquimalt Lagoon. 

Risks and Degradation 

Sediment 
Coburg Peninsula is maintained by sediment transported from nearby cliffs at the Construction 
Aggregates gravel pit, and is part of the Royal Roads Drift Sector (Bauer 1976). Sediment is 
carried from these feeder bluffs towards and past the spit; an ongoing source of sediment ensures 
that volume of sediment forming the beach is relatively constant. There is concern that this 
source will be eliminated or disrupted from the closure of the gravel pit and subsequent 
development of Royal Bay (Westland Resource Group 1993, Coastal and Ocean Resources and 
Thurber Engineering 1997). This may impact the spit ecosystem as well as the recreational value 
of Coburg Peninsula. 

Road and other constructs 
One of the largest impacts to Coburg Peninsula was the construction of the road and parking, 
which span the whole length of the spit. The road, a number of buildings, and other constructs on 
the spit have eliminated and damaged the ecosystem. They have resulted in loss of dune habitat 
and negatively impacted adjacent dune, meadow, and marsh. The hydrological processes on the 
southwestern end have been severely impeded. Historically there was a wetland formed between 
an incoming creek, the lagoon basin, and the ocean. This area has been filled, diverted and 
ditched, impairing the connection between the lagoon and ocean on this end of the spit. 
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Visitor use 
The road and parking infrastructure supports high visitor traffic of Coburg Peninsula, which also 
contributes to degradation of the ecosystem. It is important to note that in a survey of 247 local 
residents, more walked than drove to Coburg Peninsula (Wilson et al. 2002). Several paths 
dissect tidal marsh and dune areas, denuding the vegetation in these areas and increasing 
trampling damage, which limits natural recovery of the areas. Exotic species pose a problem by 
establishing in disturbed areas and invading intact areas. If the survey conducted by Wilson et al. 
(2002) is representative of Coburg Peninsula visitors, it appears that users are not concerned 
about environmental degradation even though scenic appreciation is one of the main reasons for 
visits and that the beach, birds and wildlife, and plants are placed highly for protection. 

Study Purposes and Components 

Profiles 
The Coburg Peninsula profiles are intended to provide information on the environmental 
condition of the spit ecosystem and provide reference information on its habitats by using 
permanent transects. Transects are lines used for recording the distribution and change of habitat 
and biological features. A profile shows the cross-section of the transect line. This information 
can indicate changes in the sediment volume over several years, such as whether there is a trend 
of net loss, gain, or steady-state of the beach. Profiles also show the fine-scale details of sensitive 
and degraded habitats, including elevation and sediment types, which can be monitored and used 
to inform restoration and conservation plans. 

Ecosystem map and vegetation inventory 
An ecosystem map of the Peninsula is intended to accurately detail the distribution of ecosystem 
types, called classes and associations. The classes, described previously, included: beach face, 
beach ridge, dune, tidal marsh, tidal meadow, coastal meadow, coastal shrub, and coastal tree. 
An association is characterized by the diagnostic plant species that occur in combinations or 
compositions in certain physical conditions (Pojar et al. 1991). Anthropogenic, or human 
influenced, areas were also mapped, for sites that were artificial, filled, or built on. 
 
Vegetation inventory is conducted as part of mapping. This data is required to classify the 
ecosystem polygons into an association as well as provide detailed data on plant populations, 
including distribution and abundance. 
 
To map the landscape, uniform areas are assigned an ecosystem class and association, based on 
geomorphic and physical form as well as vegetation and delineated on the map with polygons. 
Overall, the maps provide an inventory of the extent, diversity, and pattern of ecosystem types. 
In subsequent years, maps can be compared to track ecosystem changes and evaluate loss or 
addition of habitats. 
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Methods 

Profiles 
Ten transects traversing the width of Coburg Peninsula were used to collect data for the profiles. 
The profile method followed Emery (1961), with field forms and procedure provided by 
Archipelago Marine Research (Appendix 2), and the standard procedure and equipment 
(Appendix 3). In addition to the horizontal and vertical distance of ecosystem classes, surface 
substrate and the number of logs were also included within the profile. Data was collected by 
Heather Anderson, Archipelago Marine Research Ltd., and Magnus Bein, Capital Regional 
District Environmental Services, University of Victoria Co-op, on August 17 and 18, 2005. 
 
The ten transects were placed on either end of the spit, on each relict outwash form, and evenly 
between these locations, so the transects were about 200 m apart. Transects were laid 
perpendicular to the paved road on either side of the spit. Transects started on the ocean side 
were denoted, A’, and for the lagoon side, A. To mark the start points, nails with flagging tape 
were set into the road shoulder or permanently installed logs and the position of the A’ markers 
was determined with a Differential Geographic Positioning System (DGPS). The azimuth, or 
direction relative to map-north, was recorded for the line A′ to A. The transect was laid out with 
measuring tape on one side of the spit by lining up the tape with the markers to form a straight 
line. The tape was extended to the water line, which was marked. The tide time was recorded and 
using the form in Appendix 2, the procedure of measurement continued as outlined in Appendix 
3. Finally, the horizontal distance from A′ marker to the edges parking, edges of the road, and 
marker at A was determined; vertical distance was recorded between markers. 
  
When field work was complete, the data sheets were photocopied and entered into a computer 
spreadsheet. The spreadsheet calculated cumulative horizontal and vertical distances. The 
horizontal distances began, depending on the side of the spit, at A or A’ marker and towards the 
respective water body and the road distances ran from A’ to A marker. The vertical distances 
were all relative to chart datum of the Esquimalt Harbour tide station using the tide height on the 
ocean side of the spit. The tide height in the lagoon was ignored due to unpredictable tides and 
inaccurate tidal predictions. The tide height above chart datum at time of measurement was 
determined using Tides and Currents for Windows tide prediction software for Esquimalt 
Harbour Tide Station. The associated data on ecosystem class, substrate, number of logs, road 
widths, transect azimuth, and DGPS position was also entered in the spreadsheet. Data was 
reviewed for mistakes and corrected. Finally, this data was given to Capital Regional District 
Drafting to generate the transect plan and profile cross-sections, which was reviewed before 
producing the final copies. 

Ecosystem Classification and Map 
Methods were applied from the BC Ecological Classification methodology (Pojar, Meidinger, 
and Klinka 1991) and related procedures (Hunter et al. 1983; Meidinger et al. 1998; Howes et al. 
1999; MacKenzie and Moran 2004). Orthophotos, DGPS, and site visits were used to map 
Coburg Peninsula. For selected sites, additional observations were made of vegetation and 
substrate. Finally, a Geographic Information System (GIS) database accommodated the map and 
inventory results.  
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The map was composed of ecosystem polygons. For the purposes of mapping, each polygon was 
a relatively uniform area of the landscape. Ecosystem polygons were finalized on the ground. 
The final polygon was overlain over the orthophotos and, when available, aligned with 
differential GPS positions. Because of the small scale of mapping, high resolution of 
orthophotos, and lack of obstructions, the accuracy of orthophoto interpretation was very high. 
The accuracy, mapping method, and date were documented in the database for each polygon. 
 
For each polygon, the ecosystem class, community dominants, and association was recorded 
(Appendix 4). Up to three main species were recorded as community dominants for a polygon. 
An association is an assemblage of plant species, named after the botanical name of the indicator 
plant or group of plants. Other species, in addition to the one named in the association, also 
occur. A best-fit association was determined for the polygon according to the published 
references (Mackenzie and Moran 2004, McPhee et al. 2000). Sites that did not fit into the 
classification scheme were noted for detailed vegetation inventory and later classified into an 
association based on the occurrence of indicator species. 

Vegetation Inventory 
The plant composition in polygons of tidal marsh, tidal meadow, dune, shrub, or tree class was 
extensively inventoried. This information was recorded on the same form as mapping records 
(Appendix 4). To record the plant composition of a polygon, a complete species list was drawn. 
The Flora of British Columbia (Douglas et al. 1998) was used to aid in identifications and 
naming. For each species, percent cover was visually assessed in the ecosystem polygon with the 
aid of the cover charts and distribution of the species in the polygon was recorded according to 
several categories (Appendix 5). Relevant notes, such as habitat preference, were also taken. The 
vegetation of beach ridge and coastal meadow classes were recorded by a species list of the 
whole area with range for percent cover and frequency. 
 
The vegetation data was entered into the GIS database and related to the mapped ecosystem 
polygons. This information help further classify associations, which was done by comparing 
similar polygons and assigning a generalized association. Thorough floristic analysis of all data 
was not feasible due to time limits. 
 
The vegetation data was summarized in each class for each species by frequency of occurrence 
and percent cover. Frequency was the percent of polygons the species occurred in, independent 
of cover, distribution, or area, out of the total number of polygons for that class. Cover was also 
expressed as an average percent of all the polygons of a class. The average was weighted to the 
area of the polygons it occurred in by summing the product of cover by the area of the polygon 
the species was recorded for, and dividing this by the total area of the class. 
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Results 

Profiles 
The profiles were at ten successive locations (Appendix 6, Fig.1).  They began at Profile 1, at the 
southwestern base, to Profile 10, at the tip of Coburg Peninsula (Appendix 6, Fig.2 to Fig.11). 
The profiles fit into three broad categories: 

• Relict geomorphic forms on the lagoon-side with large tidal wetlands (Profiles 3, 4, 5, 
and 8). Profile 8 was some sort of outwash channel, without a distinctive sub-aerial fan. 
The other profiles were all fans and the only ones with shrubs. 

• More constricted tidal wetlands (Profiles 2, 6, 7, and 9). 
• Ends of the spit, which had marked differences from the others (Profile 1 and 10). Profile 

1 had a marsh with a high drop-off and a very long beach face. Profile 10 was on the tip 
at the mouth of the lagoon, a channel with strong tidal currents, and was the only one 
without road and marsh. 

 
The profiles show the range of conditions and physical forms of various ecosystem classes. The 
horizontal distances varied from profile to profile (Table 1). The profiles also showed the typical 
elevation and substrates of selected ecosystem types (Table 2 and 3). Elevation was relative to 
chart datum of the Esquimalt Harbour tide station from the water on the ocean side of the spit, 
not the water in the lagoon. 
 
The beach face was fairly consistent between profiles. Most had a slope of 7°. On some profiles, 
the upper slope leveled before the beach ridge (Profile 1 and 2). The average horizontal distance 
of the beach face was about 24.5 m. Profile 1 had an extreme length compared to the others. The 
substrate was of coarser materials in the lower half than the upper half of the beach face, among 
most of the profiles, and no major differences were observed between profiles. Profile 1, 2, and 4 
also included attached Ulva sp. in the lowest part of the beach face.. 
 
The beach ridge was marked by accumulation of driftwood logs above the beach face and 
variable topography. The beach ridge occurred on a terrace step in Profiles 1, 2, 6, and 9; as 
continuation of the beach face in Profiles 3, 4, and 5; or, it occurred on a distinct mound in 
Profiles 7, 8, and 10. 
 
The dune was cut off by the roadway/parking. It sloped in towards the road from the beach ridge 
with uneven topography in most cases (exceptions were in Profiles 1, 2, 9, and 6). In Profiles 1, 
2, and 9, the dune was relatively level, on a terrace bench above the beach ridge. The dune of 
Profile 6 inclined with the beach slope. Overall, substrate was sand with mix of organic materials 
and logs were decomposed. Eight profiles had distinct unvegetated sections. 
 
The coastal meadow and shrub classes were variable in length and slope and did not occur in 
Profile 10. The bed of the road was apparent on Profiles 1, 3, 4, 5, 6, and 9. Unvegetated areas 
and trails were recorded in Profiles 5, 6, 7, and 9. 
 
The tidal marsh and meadow were quite variable in length from profile to profile. The tidal 
meadows were much more narrow than the marshes. The wider marsh and meadow profiles 
occurred on lower elevation forms, including relict outwash fans and channels (Profiles 3, 4, 5, 
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and 8). Trails and unvegetated sections were observed in most profiles (Profiles 1, 5, 6, 7, 8 , and 
9). There was driftwood in Profiles 4, 5, 6, and 8. Profile 10 did not contain any tidal wetlands.  
 
Table 1: Horizontal distances (m) of ecosystem classes and roadway. 
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1 41.70 7.92 9.29 0 7.23 0 9.54 8.00 12.20 95.88 
2 23.50 10.77 12.45 0 9.52 0.81 4.07 7.88 12.00 81.00 
3 17.79 11.50 25.00 0 2.52 2.43 13.29 7.90 4.45 84.88 
4 22.91 9.87 22.60 0 4.41 4.35 10.00 8.20 5.00 87.34 
5 23.22 7.38 14.08 2.20 5.32 3.68 19.05 8.30 8.20 91.42 
6 23.36 5.88 9.80 9.25 0 2.61 1.82 11.20 8.20 72.12 
7 19.48 8.13 7.50 0 15.60 0.88 3.42 8.20 8.40 71.60 
8 26.86 2.88 16.30 0 12.83 4.10 23.65 10.30 7.90 104.82 
9 18.21 1.72 21.20 0 21.50 1.66 1.73 7.70 9.65 83.37 
10 26.08 15.52 20.13 0 0 0 0 0 0 61.73 
Mean 24.31 8.16 15.84 1.15 7.89 2.05 8.66 7.77 7.60 83.42 
 
Table 2: Elevation (m) and slope  (°) of selected ecosystem classes and associations. 
Type Sample Size Minimum (m) Maximum (m) Average (m) Slope (°) 
Beach face 10 0.37 3.77 2.06 7 
Beach ridge 10 2.72 4.47 3.62 not uniform
Dune 10               2.74                4.88             4.13  not uniform

Leymus mollis 3               3.98                4.60             4.29  not uniform 
Coastal shrub 3               3.48                4.94             4.12  19 
Coastal meadow 9 3.12 4.80 3.82  
Tidal meadow 8               2.91                4.10             3.35  11 

Festuca rubra 5               2.91                3.81             3.36  22 
Tidal marsh 9               2.39                3.72             2.92  11 

Salicornia virginica 7               2.39                3.72             2.97  6 
Distichlis spicata 4               2.79                3.45             3.22  17 

 
Table 3: Typical substrate of selected ecosystem classes and associations. 
Type Substrate 
Beach face Sand in upper face, coarsening with granules and pebbles in lower face 
Beach ridge Mix of sand and granules and many logs 
Dune Sand with some organic material such as plant litter 

Leymus mollis Sand 
Coastal shrub Cobbles with organic soils 
Coastal meadow Organic soil varying with sand, granules, pebbles, and cobbles 
Tidal meadow Organic soil with cobbles 

Festuca rubra Organic soil and coarse mineral particles including cobbles 
Tidal marsh Fine mineral particles with organic soil in cobbles 

Salicornia virginica Mud (mix of silts and clay) with some organic and coarse mineral particles 
Distichlis spicata Organic soil with coarse mineral particles 
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Ecosystem Classification and Map 
The ecosystem of Coburg Peninsula was composed of many different associations representing 
the ecosystem classes in addition to the large area of anthropogenic alterations (Appendix 7 and 
Table 4). Note the beach face was not included in the mapped area. The most abundant 
association was a mix of annual grasses, dominated by weedy exotic species, of the coastal 
meadow class. The coastal shrub class also had a significant presence and was composed of 
Mahonia aquifolium, Rubus armeniacus, Rosa nutkana, and Rosa eglanteria associations. 
Finally, the anthropogenic constructs on the landscape were the largest area and include the filled 
in wetlands with ditches near the southwest end of the spit. 

Beach and dune zone 
The beach ridge was classified as Cakile edentula association because was the only class that it 
occurred in. The main dune association was Ambrosia chamissonis. Leymus mollis association 
had a more limited area. They both intergraded in the Leymus mollis – Ambrosia chamissonis 
association. The Ambrosia chamissonis – Festuca rubra association occurred in a foredune 
position. Carex macrocephala was very uncommon. 

Coastal riparian zone 
The coastal meadow was one of the most abundant ecosystem classes. It was on the lee side of 
the spit, opposite from the dune class. The class was dominated by an annual grass association. 
The perennial grass association and Spergularia rubra association were limited to either end of 
the spit. Coastal shrub occurred on the lee side of the spit, as large areas and as small patches 
within coastal meadow areas, as well as in small patches by the road on the dune side of the spit. 
The main shrub associations included Mahonia aquifolium, Rosa eglanteria, Rosa nutkana, and 
Rubus armeniacus. They mainly occurred above wider marshes associated with the outwash 
fans. Considerably less abundant were small patches of Malus pumila, Malus fusca, Rosa sp., 
Cytisus scoparius, and Amelanchier alnifolia. 

Tidal wetland zone 
Tidal wetlands were well represented by Salicornia virginica marsh as well as Festuca rubra and 
Grindelia integrifolia meadows. Tidal marsh was almost twice as abundant as tidal meadow. The 
main association was Salicornia virginica. Distichlis spicata and Spergularia canadensis 
associations were also present. Distichlis spicata was in the upper margin of the marshes and 
occurred into the Festuca rubra association. Tidal meadows also had a low area. There were two 
main associations: Festuca rubra and Grindelia integrifolia. 

Anthropogenic 
Human constructs covered over a third of the spit. Road and parking covered more area than any 
single ecosystem class. Buildings were located on either end and on a mound near the southwest 
end. The southwest end also had a filled wetland and a ditch with remnant marsh vegetation. 
 

9 
 

 



 

Table 4: Area (m2) of ecosystem classes and associations. 
 No. of Polygons  Area (m2) Percent of total area 
Beach Ridge    

Cakile edentula 2  14,481 13% 
Dune    

Ambrosia chamissonis 9  12,471 11% 
Ambrosia chamissonis – Festuca rubra 2  2,590 2% 
Leymus mollis 8  4,399 4% 
Leymus mollis – Ambrosia chamissonis 6  2,937 3% 
Carex macrocephala 3  366 0.3% 
Subtotal  28  22,764 20% 

Coastal Meadow    
Annual grasses 6  15,497 14% 
Perennial grasses 1  1,850 2% 
Spergularia rubra 1  142 0.1% 
Subtotal  10  17,889 15% 

Coastal Shrub    
Cytisus scoparius 2  22 <0.1% 
Amelanchier alnifolia 2  18 <0.1% 
Mahonia aquifolium 10  1,538 1% 
Malus fusca 1  4 <0.1% 
Malus pumila 5  122 0.1% 
Rosa sp. 4  59 <0.1% 
Rosa eglanteria 14  1,265 1% 
Rosa nutkana 15  1,120 1% 
Rubus armeniacus 17  1,448 1% 
Subtotal  70  5,596 5% 

Coastal Tree    
Prunus sp. 1  51 <0.1% 
Psuedotsuga menziesii 2  122 0.1% 
Deciduous tree 1  40 <0.1% 
Subtotal  4  213 0.2% 

Tidal Marsh    
Spergularia canadensis 1  127 0.1% 
Salicornia virginica 11  7,773 7% 
Distichlis spicata 3  872 1% 
Subtotal  15  8,772 8% 

Tidal Meadow    
Festuca rubra 9  2,889 3% 
Grindelia integrifolia 4  2,051 2% 
Subtotal  13  4,940 4% 

Anthropogenic    
Buildings 4  2,126 2% 
Kiosks 3  105 <0.1% 
Filled wetland 3  2,609 2% 
Ditches (of filled wetland) 3  485 0.4% 
Road and parking 1  34,698 30% 
Subtotal 13 40,023 35% 

    
Total  153  114,277 100% 
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Vegetation Inventory 

Beach and dune zone 
The beach ridge had very little vegetation cover. Species were Cakile edentula, Lathyrus 
japonica, Ambrosia chamissonis, and Leymus mollis. Their combined estimated frequency of 
occurrence was 5% to 25% and estimated cover was < 1%. 
 
Dune species were inventoried in 31 ecosystem polygons spanning 27,721 m2. The average 
vegetative cover was 48% (Table 5).  Together, Vulpia sp., Hordeum sp., Bromus hordeaceus, 
Bromus sterilis, and Rumex acetosella accounted for most of the vegetation exotic species cover. 
There were many other exotics, but had a very low cover in the dunes. Cytisus scoparius was 
relatively frequent but had very low cover. Sorbus sp., Rosa sp. had very limited occurrence. 
 
Ambrosia chamissonis and Leymus mollis were the most abundant native species in the dune 
class. Carex macrocephala was rare. 
 
Table 5: Dune class plant composition, frequency (%), and cover (%). 
Species Frequency Cover  Species Frequency Cover 
Annual grasses 94% 16%  Dactylis glomerata 23% 0.2% 
Ambrosia chamissonis 97% 11%  Poa pratensis 10% 0.1% 
Leymus mollis 74% 8%  Rumex crispus 13% <0.1% 
Bryophytes 19% 2%  Lolium sp. 23% <0.1% 
Grindelia integrifolia 90% 2%  Cakile edentula 16% <0.1% 
Rumex acetosella 58% 2%  Sisymbrium officinale 16% <0.1% 
Festuca rubra 39% 2%  Spergularia rubra 10% <0.1% 
Lathyrus japonicus 32% 1%  Anthriscus caucalis 10% <0.1% 
Cytisus scoparius 35% 0.6%  Cichorium intybus 6% <0.1% 
Hypochaeris radicata 52% 0.4%  Anthemis sp. 3% <0.1% 
Holcus lanatus 16% 0.3%  Cirsium sp. 3% <0.1% 
Daucus carota 45% 0.3%  Rosa sp. 3% <0.1% 
Lomatium nudicaule 10% 0.3%  Sonchus sp. 3% <0.1% 
Plantago lanceolata 52% 0.2%  Sorbus sp. 3% <0.1% 
Carex macrocephala 6% 0.2%  Symphoricarpos albus 3% <0.1% 
Rubus armeniacus 6% 0.2%     

Tidal wetland zone 
The average composition of the tidal marsh class was determined from 14 polygons spanning 
8,645 m2. Salicornia virginica had a very high abundance (Table 6). Atriplex patula, a 
naturalized exotic species, was prominent in the tidal marshes. Other species that were as 
frequent but had lower cover included Distichlis spicata,  and Grindelia integrifolia. Plantago 
maritima, Deschampsia cespitosa, Spergularia canadensis, Festuca rubra, Elymus repens, and 
Hordeum brachyantherum also had a presence, but did not cover much area. 
 
In the tidal meadow class, Distichlis spicata was the most abundant, followed by Festuca rubra, 
Atriplex patula, and Grindelia integrifolia (Table 7). Ambrosia chamissonis, Elymus repens, 
Achillea millefolium, and annual grasses were fairly frequent and had low cover. 
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Table 6: Tidal marsh class plant composition, frequency (%), and cover (%). 
Species Frequency Cover 
Salicornia virginica 71% 77% 
Atriplex patula 79% 23% 
Distichlis spicata 71% 8% 
Grindelia integrifolia 71% 4% 
Plantago maritima 36% 2% 
Juncus sp. 7% 0.9% 
Deschampsia cespitosa 36% 0.8% 
Spergularia canadensis 29% 0.6% 
Festuca rubra 43% 0.5% 
Juncus arcticus 7% 0.2% 
Elymus repens 21% 0.2% 
Rumex crispus 7% 0.1% 
Festuca sp. 7% <0.1% 
Hordeum brachyantherum 21% <0.1% 

 
Table 7: Tidal meadow class plant composition, frequency (%), and cover (%). 
Species Frequency Cover 
Distichlis spicata 67% 28% 
Festuca rubra 83% 17% 
Atriplex patula 75% 14% 
Grindelia integrifolia 92% 10% 
Ambrosia chamissonis 25% 7% 
Elymus repens 42% 2% 
Achillea millefolium 75% 2% 
Annual grasses 67% 2% 
Juncus arcticus 8% 1% 
Plantago lanceolata 17% 0.6% 
Leymus mollis 8% 0.6% 
Daucus carota 17% 0.2% 
Rumex acetosella 33% 0.2% 
Allium cernuum 8% <0.1% 
Cirsium sp. 8% <0.1% 
Plantago maritima 17% <0.1% 
Poa pratensis 8% <0.1% 
Polygonum sp. 8% <0.1% 
Salicornia virginica 8% <0.1% 

Coastal riparian zone 
In the coastal riparian zone, exotic grasses and forbes dominated the coastal meadows and were 
present in shrub and tree classes. The annual grasses included: Aira praecox, Bromus spp., 
Cynosurus echinatus, Vulpia sp., and Hordeum sp.. The perennial grasses were: Arrhenatherum 
elatius, Avena sp., Dactylis glomerata, Lolium sp., and Poa pratensis. The forbes included: 
Hypochaeris radicata, Daucus carota, Plantago lanceolata, Melilotus alba, Sisymbrium  
officinale, Spergularia rubra, Sedum album, Malva parviflora, and Anthriscus caucalis. 
 
Grindelia integrifolia and Achillea millefolium were widespread native species (Table 9). Other 
native species were Allium cernuum, Lupinus bicolor, and Orobanche californica. 
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Table 8: Coastal meadow class plant composition, frequency (%), and cover (%). 
Species Frequency Cover 
Annual grasses 25-75% 5%-25% 
Grindelia integrifolia 25-75% 5%-25% 
Perennial grasses 5%-25% 1%-5% 
Achillea millefolium 5%-25% 1%-5% 
Hypochaeris radicata 5%-25% 1%-5% 
Daucus carota 5%-25% 1%-5% 
Plantago lanceolata 5%-25% 1%-5% 
Rumex acetosella 5%-25% 1%-5% 
Ambrosia chamissonis 5%-25% <1% 
Cytisus scoparius 5%-25% <1% 
Melilotus alba 5%-25% <1% 
Sisymbrium  officinale 5%-25% <1% 
Spergularia rubra 5%-25% <1% 
Allium cernuum 1%-5% <1% 
Lupinus bicolor 1%-5% <1% 
Rubus ursinus 1%-5% <1% 
Cichorium intybus 1%-5% <1% 
Rumex crispus 1%-5% <1% 
Chenopodium sp. 1%-5% <1% 
Orobanche californica <1% <1% 
Sedum album <1% <1% 
Malva parviflora <1% <1% 

 
The average species composition of the coastal shrub class was determined from 69 shrub 
polygons comprising 4,848 m2 (Table 9). Shrubs were the main cover, although bryophytes and 
the annual grasses also had a high cover, and together had a cover of more than 100%. Invasion 
of exotic shrubs into the coastal riparian classes was observed. In the coastal shrub classes, Rosa 
eglanteria and Rubus armeniacus were abundant and widespread.  
 
Table 9: Coastal shrub class composition, frequency (%), and cover (%). 
Species Frequency Cover  Species Frequency Cover 
Rosa nutkana 39% 18%  Annual grasses 56% 14% 
Rosa eglanteria 33% 16%  Grindelia integrifolia 22% 2% 
Mahonia aquifolium 22% 16%  Perennial grasses 32% 2% 
Rubus armeniacus 39% 14%  Festuca rubra 22% 2% 
Symphoricarpos albus 20% 2%  Daucus carota 38% 1% 
Malus pumila 10% 2%  Plantago lanceolata 17% 0.5% 
Rosa sp. 7% 1%  Ambrosia chamissonis 17% 0.5% 
Cytisus scoparius 33% 0.9%  Achillea millefolium 10% 0.3% 
Malus fusca 3% 0.4%  Arrhenatherum elatius 3% 0.3% 
Hedera helix 1% 0.4%  Rumex acetosella 23% 0.2% 
Psuedotsuga menziesii 9% 0.3%  Polypodium glycyrrhiza 3% <0.1% 
Amelanchier alnifolia 3% 0.3%  Allium cernuum 4% <0.1% 
Arbutus menziesii 1% 0.1%  Leymus mollis 3% <0.1% 
Prunus sp. 1% 0.1%  Rubus ursinus 1% <0.1% 
Bryophytes 22% 12%  Hypochaeris radicata 6% <0.1% 
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Tree polygons were comprised mostly of Psuedotsuga menziesii. Prunus sp. sp. and an 
unidentified deciduous tree were also present. The average composition of all these polygons 
included some shrubs and herbaceous plants as well (Table 10). 
 
Table 10: Coastal tree class plant composition, frequency (%), and cover (%). 
Species Frequency Cover 
Psuedotsuga menziesii 50% 42% 
Prunus sp. 25% 23% 
Annual grasses 50% 21% 
Deciduous tree 25% 18% 
Perennial grasses 50% 4% 
Grindelia integrifolia 50% 3% 
Festuca rubra 25% 3% 
Rosa nutkana 25% 3% 
Achillea millefolium 50% 2% 
Symphoricarpos albus 50% 2% 
Atriplex patula 25% 1% 
Rosa eglanteria 25% 0.3% 
Anthriscus caucalis 25% 0.3% 
Daucus carota 25% <0.1% 
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Discussion 
 
This discussion examines the combined results of the profiles, ecosystem map, and vegetation 
inventory of Coburg Peninsula by the beach, dune, coastal riparian, and tidal wetland 
components. Cross-cutting issues of rare communities and species, exotic species, and 
anthropogenic impacts are also discussed. 

Beach Face and Ridge 
Beaches are a dynamic zone and exhibit seasonal variability, Coburg Peninsula is no exception. 
Beaches naturally change between a steep slope in the winter to profiles more like those 
observed during this study (Woodroofe 2002). Trends in profile change of the whole beach, 
including the beach face, beach ridge, and dune, over several years indicate net changes in 
sediment that make up the beach. 
 
The beach face was relatively consistent between profiles. The coarser textures found in lower 
bands of the beach can be explained from wave sorting by mineral size (Woodroofe 2002). The 
slope may be attributed to substrate texture; sand beaches are typically at a 7° slope (Thurman 
and Burton 2001). The most significant reason is probably that, being at the base of the spit, the 
underlying geology is different than the rest of the spit (Monahan and Geo 2000). 
 
The beach ridge was probably naturally variable due to random accumulation of logs, which 
define the extent of this ecosystem class. The beach ridge undergoes extreme changes annually, 
from relative stability in the summer to a high degree of disturbance in the form of storm waves 
and logs in the winter (Woodroofe 2002). 
  
The beach zone vegetation is found in the beach ridge class. The Cakile edentula association, a 
very sparsely vegetated mix of only a few species, characterized the beach ridge. The 
distinguishing species, Cakile edentula, is adapted to being buried by sand (Pojar and 
MacKinnon 1994). The other species were characteristic of dunes above the beach ridge and 
probably re-colonize the ridge area the following growing season, after episodic disturbance by 
gales and impacting logs. 

Dune 
The dune is a sensitive environment, where tidal flooding, salt spray, shifts in surface shape, and 
sediment size influence the habitat (Woodroofe 2002). The dune profile is mainly influenced by 
wind and trails; tidally induced changes in sediment are indirect unless caused by storm events.  
 
The surface was irregular in dune ecosystem class. The elevations reported for dune class 
represented the range of vegetated and un-vegetated area found in the class, where Leymus mollis 
represented vegetated sites.  
 
Unvegetated areas were frequent in profiles near the parking and the average vegetation cover 
was almost 50% in the whole class. Higher vegetation cover would be expected in the back area 
of the dune due to further distance from wave impacts (Woodroofe 2002). The low cover in the 
back area is probably due to trampling, bench location, and a losses from parking lot 
construction. 
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Native dune species were not typical in these sites and tended to have abundant exotic species or 
lacked overall vegetation cover. Other associations were less impacted, indicated by dune species 
such as Festuca rubra, Leymus mollis and Carex macrocephala. 

Tidal Wetlands 
Major factors limiting the occurrence of tidal meadows and marshes on suitable land-forms are 
the degree of tidal flooding and freshwater influence (Barnes 1980; MacKenzie and Moran 
2004). The land-forms where tidal wetlands were found on Coburg Peninsula were mud benches 
for tidal marshes and for the tidal meadow class on a cobble slope grading into the coastal 
riparian zone (i.e. coastal meadow or shrub classes), above the tidal marsh bench. 
  
The tidal wetlands in the areas of Profiles 3, 4, 5, and 8,  were much larger than the tidal 
wetlands of the rest of the spit. These areas are thought to be relict outwash forms; past tsunami 
or storm waves breached the spit, spilling sediment on the other side in a fan, which developed 
into a marsh. Also driftwood accumulated on the wider tidal wetland areas, which impacts the 
vegetation by smothering plants and compacting soils, weakening its cohesive strength. In 
Profile 1, the marsh occurred on a bench with a very high ledge that was eroding, probably due 
to historic alterations as seen by the stagnation of this part of the lagoon and old wooden bridge 
posts. 
 
Trails were in most of the profiles and visible in many associations on both sites of the spit. The 
trail reduced vegetative cover, exposing substrate to erosion and invasion by exotic annual 
plants. The tidal marsh and meadows are sensitive to trampling. Chronic trampling will eliminate 
vegetation, resulting in a profile that slumps as sections of the mud platforms or coarse material 
slope erodes. 
 
The tidal marsh elevation is represented by the range of Salicornia virginica, because tidal 
marshes on Coburg Peninsula were dominated by this species (Table 4). Distichlis spicata 
occurred in the marshes in the upper edge. Therefore, the tidal marsh is representative of 
Salicornia virginica, with edge effects. The Salicornia virginica  elevations attempt to correct for 
the edge effects. 
 
Distichlis spicata extends into the tidal meadow, where it co-dominated with Festuca rubra 
(Table 5). The Distichlis spicata elevations reported are from its distribution without Festuca 
rubra. The tidal meadow elevations include Distichlis spicata with Festuca rubra, so represent 
the upper limit of distribution of Distichlis spicata. 

Coastal Riparian Zone 
The ecosystem classes in the coastal riparian zone, represented a successional series: the coastal 
meadow, shrub, and tree classes. Coastal meadows were most abundant, probably due to a 
combination of wind suppression of woody plant establishment and past human impacts, such as 
off-road driving and road construction.  
 
The two main associations were exotic annual and perennial grasses; the latter was characteristic 
of filled sites near the road. An extensive survey of the annual grass association was not possible 
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due to timing of survey, when most plants had passed flowering. However, incidental 
observations were made of Allium cernuum and Orobanche californica. This class merits further 
survey and mapping in the spring when these plants at their peak. 
 
The coastal shrub class was mainly in the central part of the spit above the relict outwash fans.  
Patches in the coastal meadow class and by the road on the dune side of the spit. These areas 
were well screened from wind. Even on the dune side, shrubs established in depressions and 
barriers associated from the parking construction. Finally, the coastal tree class was very limited 
and only occurred on the lagoon side, on sites screened from wind. 

Rare and At-Risk Communities and Species 
Spits and dunes are considered sensitive ecosystems in Southern Vancouver Island, are 
extremely rare in the region, and provide specialized habitats to species, including birds, reptiles, 
and plants (Ward et al. 1998, PcPhee et al. 2000). While not yet mapped by the SEI, possibly due 
to the presence of the dominant road and parking construct, Coburg Peninsula, even in its present 
state, cannot be ignored for ecological values (Cake and AXYS Environmental Consulting 
2005). Coburg Peninsula contains several provincially listed ecological plant communities at-risk 
and plant species of conservation concern, in addition to the overall habitat, biodiversity, and 
physical importance, such as functioning as the barrier for a significant lagoon ecosystem. 
 
The Salicornia virginica, Distichlis spicata, and Carex macrocephala associations are 
provincially red-listed ecological communities (B.C. Conservation Data Centre 2005). This 
means that they are rare plant assemblages and are susceptible to extinction in the whole of 
British Columbia (Vennesland 2002). Strict measures should be taken to protect, restore, and 
monitor these sites. 
 
There were no provincially ranked plant species-at-risk found on Coburg Peninsula, however 
there were several locally uncommon plants that are of concern and interest to conservation. 
Carex macrocephala, Distichlis spicata, Lupinus bicolor, and Orobanche californica were, in 
addition to being locally uncommon on Coburg Peninsula, of provincial conservation concern 
(B.C. Conservation Data Centre 2005). These species should be actively monitored and studied 
due to small range or low abundance, population decline, or long-term threats across British 
Columbia (Vennesland 2002).  
 
While not of provincial concern, there are some species that have a low abundance and add to the 
local biodiversity of Coburg Peninsula. Allium cernuum, Amelanchier alnifolia, Lomatium 
nudicaule, and Malus fusca were locally uncommon on Coburg Peninsula. Even though they are 
common regionally, they increase the biodiversity and habitat value of Coburg Peninsula. For 
example, Amelanchier alnifolia and Malus fusca provide forage to birds.  
 
Esquimalt Lagoon, a Federal Migratory Bird Sanctuary, is currently habitat to the red-listed 
purple martin, the blue-listed surf scoter, red-listed meadowlark, and blue listed band-tailed 
pigeon (Victoria Natural History Society 2001, B.C. Conservation Data Centre 2005). Coburg 
Peninsula, the ecological communities at risk, and species of concern provide important habitat 
for these imperiled bird populations and other wildlife of international importance that are found 
in Esquimalt Lagoon. 
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Exotic Plant Species 
Exotic plant species were present in every ecosystem class, except beach face and ridge. They 
were most abundant in dunes and coastal riparian classes (coastal meadow, shrub, and tree). 
Tidal wetlands did have some exotic species, which were most abundant in the transition to 
upland sites, the tidal meadows. Exotic, well established, invasive species included: Atriplex 
patula, Rumex acetosella, Rosa eglanteria, and Rubus armeniacus. Many other exotic annual 
grass, perennial grass, forbes were also ubiquitous in dune and coastal riparian sites. Malus 
pumila, Cytisus scoparius, Elymus repens, and Hedera helix were more limited. 
 
Exotic species invade into relatively undisturbed sites, characterized by an established native 
vegetation community, and on disturbed sites, where the native vegetation has been destroyed or 
stressed. A spit ecosystem is naturally prone to disturbance and under stress, which many of the 
native species are adapted to, specifically in the beach ridge, dune, and coastal riparian classes. 
Exotic species compete with these native plants and may change the habitat. Native species may 
not be adapted to the new conditions created by human-induced disturbance or from alterations 
by exotic species. The presence of exotic species can be used as an indicator of disturbance. 
 
The associations that were degraded, as indicated by high exotic species cover, included: the 
Ambrosia chamissonis, annual grasses, perennial grasses, Spergularia rubra, Cytisus scoparius, 
Malus pumila, Rosa eglanteria, Rubus armeniacus, Prunus sp., Psuedotsuga menziesii, and 
deciduous tree associations. 

Anthropogenic Impacts 
The roadway and parking was a major feature of the spit ecosystem. The road and parking has 
reduced the size of coastal riparian classes and dune. The road may also disrupt aeolian process, 
which would probably have maintained a larger dune with more pronounced topography and 
possibly been a stronger limiting factor to woody plant establishment. Road and parking beds, 
have destroyed a large portion of the natural ecosystem, intruded into the remnant the coastal 
meadow and dune zones, flattened the natural topography, and altered sediment flow of the 
complete system. The effect of fragmentation and vehicle traffic may also impact wildlife. 
 
The wetland at the southwestern base of the spit, near the pump station, also has been severely 
damaged. Most of it has been destroyed by fill and all that remains are ditches with remnant 
marsh vegetation like Oenanthe sarmentosa and Typha latifolia. It would have probably been 
similar to the marshes observed in Bein (2005). In addition to the ditches is a large patch of 
Rubus armeniacus covering a depression that may have been part of a historically low lying 
wetland. The marsh that once existed here would flood at high tides, perhaps allowing fresh sea 
water into the lagoon. Hydrology in this area is important because the lagoon is very stagnant 
nearby. This marsh ecosystem class adjacent to estuarine system is rare in the region and 
significant for plant biodiversity, fish and wildlife habitat, and hydrological functions. 
 
Trail and unvegetated areas were a marked impact on lagoon side, because tidal wetland, 
meadow, and shrub habitats are normally vegetated. On the ocean side, dunes were normally 
sparsely vegetated, so it was hard to distinguish trials. Profiles 2, 6, and 7 were on narrow mid-
sections of the spit, in areas of low use. They showed the persistent trail problems all along the 
spit. Also exposed substrate was common in the coastal riparian zone and in the dune zone, 
adjacent to the parking. These are probably a legacy of past uses and constructs, including side 
roads and off-road driving, shelters, road and parking construction, and bench installation.
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Recommendations 
 
The Interim Management Guidelines for the Coburg Peninsula (Colwood Planning Department 
and Esquimalt Lagoon Stewardship Initiative, in preparation) sets the stage for accepted 
management practices to be implemented for the next 5 or more years. It recognizes the need to 
sustain rare plant and animal communities – and it acknowledges Coburg Peninsula has lost 
these values due to various impacts. Several issues at play, of which degradation of the natural 
system is a large concern. The Plan defines the Park as a place for responsible recreational 
activities that avoid damage, with simple amenities to enhance visitor experience of the natural 
setting. Moreover, the Plan commits to restore areas damaged by public use in the past and to 
protect natural environment from further damage. Overall, the Guidelines are a clear and strong 
imperative for restoring and protecting the ecology and natural environment of the Peninsula. 
 
Migratory Bird Sanctuary designation is also an important policy direction concerning the 
landscape. Of particular relevance to the spit is the imperative to conserve essential habitat for 
migratory birds (Migratory Birds Convention Act, 1994). It remains to be demonstrated to what 
extent the spit ecosystem provide essential habitat to migratory bird populations and species at 
risk and to what extent transportation and the road impair the ecosystem. 
 
With these policy directions, the current state of the environment, and the human induced 
degradation, Coburg Peninsula should be designated a Sensitive Ecosystem, and be considered a 
conservation area in its entirety. A management plan should maintain its sight on conserving 
Coburg Peninsula as a whole spit ecosystem. This would ensure that the spit’s process, functions, 
and structure – vital to the health of its component parts – are guarded, as well as its place in the 
local natural and cultural landscape. This primary land-use objective would have implications for 
directing and changing use, protecting and restoring, and monitoring Coburg Peninsula. 

Directing and Changing Park Uses 
Ensuring conservation and recovery of the Coburg Peninsula ecosystem does not have to be 
contrary to use of the Peninsula as a recreational area; recreational experience may be enhanced, 
if the quality of recreation is evaluated and general use, including visitor quantity, is managed. 
The Management Guidelines are clear in its mandate to provide simple amenities for responsible 
and minimal impact recreation activities. Questions remain like: 

• Is the amount of total road and parking space justified for recreation when compared to 
the loss of habitat and other ecological values?  

• Is the total space balanced to the quantity of visitors appropriate to such an ecosystem?  
• Are the locations of stop and parking areas appropriate to active recreation and in-line 

with the quality of recreation supported by Park Management? 
 
A central issue is that the parking and road space, a severe impact for destruction of habitat 
alone, also supports high user volumes, which causes further degradation and stress to the 
ecosystem. While the road supports primarily, non-recreational uses, such as commuting and 
emergency routes, the parking area is for recreation. 
 
Park use must be managed. Amenities and infrastructure support and direct user access and 
activity. The infrastructure and amenities, including road and parking, must be carefully planned 
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with the ecosystem in mind. Because the scale of these built features is large, they will have to be 
addressed over the long-term. 
 
It is proposed that the amount of parking be reduced to levels that support acceptable user 
volumes, and located only in high-use designated areas. This will also begin to redress the high 
area of the spit lost to constructs. High-use can be limited by removing parking and other 
amenities, and encouraged in certain areas by providing these services.  
 
To direct and move recreational use to designated high-use areas, it is recommended: 

• Bench and garbage cans be concentrated in high-use areas 
• Trails be redirected around conservation and restoration areas 
• Parking and beach access points be kept out of and removed from conservation areas. In 

conservation areas, existing parking, trails, and benches should be removed and the area 
ecologically restored. 

• Fencing and barriers should be considered around restoration sites and in sensitive areas, 
coupled with appropriate signs, if foot traffic is an issue. 

 
A long-term goal of decommissioning the road is recommended. In addition to mentioned 
problems with road infrastructure and loss of natural habitat in a Migratory Bird Sanctuary and 
nature park setting, the road interferes and may worsen natural geomorphologic processes. The 
road artificially stabilizes the spit ecosystem, which is naturally a changing system. With sea 
level change barrier ecosystems change position, width and height, in order to reach a new 
dynamic equilibrium (Davis and FitzGerald 2004). Small changes in sea level result in large 
changes in the dimension of shorelines (Thurman and Burton 2001). Artificial structures impede 
these processes and often have adverse impacts and become costly to maintain. 

Protection and Restoration 
As a Sensitive Ecosystem, it is recommended that the whole of Coburg Peninsula be considered 
a conservation area and that the high-impacts of recreation, like parking infrastructure, benches, 
beach access points be directed to either end of the spit. This would allow the natural recovery of 
degraded sites and would minimize stress on more intact habitats.  
 
Additional management will be required if associations of relatively good condition are to be 
protected from recreational use and other impacts. These are: Salicornia virginica, Distichlis 
spicata, Festuca rubra, Carex macrocephala, Leymus mollis, Ambrosia chamissonis – Festuca 
rubra, and Malus fusca. Allium cernuum, and Orobanche californica occurrences with the 
coastal meadow zone probably represent more intact meadow associations. 
 
Intact sites showing signs of degradation should be closed to allow regeneration of the 
vegetation. Seasonal closures should be considered to these sites if they are favourable to 
wildlife, such as Malus fusca associations, or have vegetation at a critical stage in its life cycle 
(e.g. flowering and seed development for Allium cernuum and Orobanche californica sites in the 
coastal meadow class or during the growing season of certain species, such as Carex 
macrocephala). 
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Closures of degraded sites, to allow natural regeneration, may also be an effective conservation 
strategy. Removal of a degrading force, such as trampling may sometimes be the only 
management action required, such as closing a site to traffic. Any enhancement activity at a 
degraded site should be determined from an analysis of degrading factors and what is inhibiting 
natural regeneration at a particular site. 
 
Enhancement actions are recommended if specific sites are not considered likely to recover or 
naturally regenerate under current conditions. In particular, it is recommended to: 

• Remove exotic shrubs. The largest undertaking for this is in the exotic shrub associations: 
Cytisus scoparius, Malus pumila, Rosa eglanteria, and Rubus armeniacus. Other 
occurrences would be found invading other associations as well. 

• Clear out logs overlying tidal wetland vegetation (including creosote posts) and close 
trails through the wetlands. 

• Set up sand fences in the degraded Ambrosia chamissonis dune association. 
 
Restoration is a major undertaking that requires a vast commitment and investment to research, 
plan, implement, monitor, and adaptively manage. The decommissioning of parking space and 
road is no exception. For it to be feasible it must be considered over the long term and linked to 
restoration works. This prospect would take much research and planning as well as a 
commitment of resources to implement, monitor, and coordinate. 
 
Outwash channels and depressions are important in the evolution of barrier ecosystems 
(Woodroofe 2002, Davis and FitzGerald 2004). Research needs to be done to ensure areas were 
not filled in by road construction, former side roads and driving, or attempted mitigation of past 
impacts (such as temporary shelters and side roads). In cases where this occurred, restoration 
would entail removal of fill and re-contouring artificially altered sites. 
 
Finally, the hydrology at the base of the spit is critical to the health of Esquimalt Lagoon, and 
was historically an important process and function of the spit ecosystem. This should also be 
viewed as a long-term restoration project. 

Monitoring 

Profiling 
Monitoring of the beach profile is recommended twice a year, during a low tide in summer and 
winter, in order to reach the sand bar below the beach and differentiate annual changes in beach 
profile and net-trend over the longer-term. Field work should be conducted as close to the same 
dates as possible on the days with a negative tide. This kind of monitoring  will need to be 
carried out over the next couple of years to establish a baseline condition prior to closure of the 
Construction Aggregates gravel mine as well as during and following Royal Bay Development 
construction (Coastal and Ocean Resources and Thurber Engineering 1997). It is recommended 
to include profiles of the dune with the beach face.  
 
The profiles in the tidal wetlands and coastal riparian zone could be repeated every 5 to 10 years 
to document regeneration and other changes in vegetation and long-term geomorphologic 
changes. 
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Ecosystem mapping and vegetation 
Ecosystem mapping is recommended for the whole spit every 5 to 10 years. Map and inventory 
is recommended for the coastal meadow annual grass association in the spring. More detail is 
needed differentiate potential associations including Grindelia integrifolia, Orobanche 
californica, Polygonum sp., Lupinus bicolor, Allium cernuum, and possibly other species that 
were not visible due to late timing of this study. 
 
Annual, late spring-time monitoring with vegetation transects is recommended in areas of high 
concern. It is recommended that the vegetation of the dune be surveyed in more detail, 
employing vegetation transect. This will help monitor vegetation dynamics that may be affected 
by trampling or wind-driven erosion. Utilization of existing profiles markers should be used. 
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Appendix 1: Key to Plant Names By Ecosystem Class 
 
Beach ridge   Coastal meadow cont’d  
Cakile edentula American sea rocket  Plantago lanceolata ribwort 
Lathyrus japonica beach pea  Rubus ursinus trailing blackberry 
Ambrosia chamissonis silver burweed  Rumex crispus curly dock 
Leymus mollis dune wild-rye  Rumex acetosella sheep sorrel 

   Sedum album white stonecrop 
Dune   Spergularia sp. beach  or red sand-spurry 
Achillea millefolium yarrow  Vulpia sp. annual fescue 
Aira praecox early hair grass  Sisymbrium  officinale hedge mustard 
Ambrosia chamissonis silver burweed  Avena sp. oat 
Bromus pacificus pacific brome grass  Arrhenatherum elatius tall oatgrass 
Bromus spp. (annuals) exotic brome grass    
Carex macrocephala dune sedge  Tidal meadow  
Cytisus scoparius Scot's broom  Achillea millefolium yarrow 
Daucus carota wild carrot  Ambrosia chamissonis silver burweed 
Festuca rubra red fescue  Atriplex patula orache 
Grindelia integrifolia entire leaved gumweed  Distichlis spicata seashore saltgrass 
Holcus lanatus sweet velvet grass  Elymus repens quackgrass 
Lathyrus japonica beach pea  Festuca rubra red fescue 
Leymus mollis dune wild-rye  Grindelia integrifolia entire leaved gumweed 
Lolium sp. perennial rye grass  Leymus mollis dune wild-rye 
Lomatium nudicaule Indian consumption plant    
Lupinus bicolor two-coloured lupine  Tidal marsh  
Plantago lanceolata early hair grass  Atriplex patula orache 
Rumex acetosella sheep sorrel  Cuscuta salina marsh dodder 
Vulpia sp. annual fescue  Deschampsia cespitosa tufted hairgrass 
Hypochaeris radicata hairy cat's ear  Distichlis spicata seashore saltgrass 
Polypodium glycyrrhiza licorice fern  Grindelia integrifolia entire leaved gumweed 

   Hordeum brachyantherum   meadow barley 
Coastal meadow   Juncus arcticus arctic rush 
Achillea millefolium yarrow  Plantago maritima sea plantain 
Aira praecox early hair grass  Potentilla egidii coast silverweed 
Allium cernuum nodding onion  Salicornia virginica glasswort 
Ambrosia chamissonis silver burweed  Spergularia canadensis Canadian sand-spurry 
Chenopodium  lamb's quarter    
Cichorium intybus chicory  Shrub  
Cynosurus echinatus hedgehog dog-tail  Hedera helix English ivy 
Cytisus scoparius Scot's broom  Mahonia aquifolium tall Oregon-grape 
Dactylis glomerata orchard grass  Malus fusca pacific crab apple 
Daucus carota wild carrot  Malus pumila cultivated apple 
Elymus repens quackgrass  Amelanchier alnifolia Saskatoon berry 
Grindelia integrifolia entire leaved gumweed  Psuedotsuga menziesii Douglas-fir 
Hordeum sp.  annual meadow foxtail  Rosa nutkana Nootka rose 
Hypochaeris radicata hairy cat's ear  Rosa eglanteria sweet brier 
Lolium sp. perennial rye grass  Rubus armeniacus Himalayan blackberry 
Lupinus bicolor two-coloured lupine  Symphoricarpos albus snowberry 
Melilotus alba white sweet-clover  Arbutus menziesii arbutus 
Orobanche californica California broom-rape  Prunus sp. cherry 
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Appendix 2: Ecosystem Profile Field Form and Annotation 
 

Field Description 

Date and times 
Calendar date of field work, abbreviate month, day no., and complete year, e.g. Feb. 
23, 2006. Do not use numerical date. Record the start and finish times using am or 
pm. 

Field Workers The names of field workers. Attach contact information on back. 

Site Condition 
Describe the condition of the area of the profile.  Note any conditions that influence 
data collection and recording as well as evidence of influential events, such as storm, 
erosion, trampling, waste/refuse.  

Weather Describe weather during field work. Note strong winds, rains, or any conditions that 
influence data collection and recording. 

Profile No. & Side Record the permanent transect number and side of the spit as either Lagoon, Ocean, 
or Road. 

Marker Height Record the height in centimetres of the marker from the ground level. 

Profile Azimuth Record the azimuth (compass bearing) of the profile, in degrees corrected for 
declination. 

Compass Declination Record the declination used to correct magnetic north to true north. 

Time at Waterline Record the time for the profile point at the waterline (using am or pm). Use a clock 
synchronized with satellite time. 

Sketch and notes of 
profile form, materials, 

and other information 

Record information about the overall geomorphology of the site or any other 
pertinent information and draw a sketch of the profile with labels, e.g. “wide bedrock 
ramp with boulder veneer; well-sorted pebble beach, steep,” sketch on profile where 
the bands were observed, etc. 

Pt. 

Stop point. Always record data with Pt. A as the beginning point (Transect marker), 
marking the transect marker and continue through the alphabet to name the points as 
you go towards the waterline. Place the points on the profile at any geomorphological 
change or change in biota.  

Horizontal  Dist. (m) 
Distance between this point and the point in the row above, measured from pole to 
pole, horizontally. Record distance in metres to two decimals (nearest centimetre), 
e.g. 5.43 m.  

Vertical Dist. (cm) Vertical distance between this point and the point in the row above as measured from 
the poles using the horizon or clinometer. Record in centimetres, e.g. 43 cm.  

Point Notes 
Note the feature marked by each point on the profile. Record notes about substrate or 
biota, e.g. top of bar, toe of beach face. 

Interval Notes 
Make any notes for the interval between current point and previous point (point 
recorded in the row above)in this field. 

Band Note which ecosystem class extends across current point and previous point (point 
recorded in the row above). Note what association and/or bioband occurs if possible. 

Substrate 

Classify the substrate between current point and previous point (point recorded in the 
row above). Record the substrate as a codes, in order of abundance, from most to 
least abundant. Note if substrate is subsurface, angular or rounded, sorted to poorly 
sorted interval notes. 

Code Description Value  Code Description Value 
R Bedrock   G Granule 0.2-0.5cm 
B Boulder >25 cm  S Sand 0.5-2mm 
C Cobble 6-25 cm  M Mud <0.5mm 
P Pebble 0.5-6cm  Sh Shell  
D Plant debris   W Wood chips   
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Appendix 3: Ecosystem Profile Procedure and Equipment†

Equipment 
� Wooden stakes 
� Mallet or hammer 
� 75 m tape measure (use for transect 

line) 
� 10 m tape measure (use for horizontal 

distance) 
� Clock (set to satellite time) 

� Recording materials (field forms, 
clipboard, pencils, etc.) 

� Two elevation rods (use for vertical 
distance) 

� Clinometer 
� Two compasses (set to current 

declination) 

Procedure 
 
1. Begin Records.  Fill in the top part of the field form.  Include names of people in the team, 

the date, time, profile number and, conditions, etc. 
 

2. Layout the Transect. Find the Starting Point of the transect on each side of the spit.  These 
two points define a line to follow to measure the profile, use them to sight a line with a long-
tape measure (>50 m) to the water. Use a compass forward and back sight of the azimuth of 
the transect markers to align the transect line. Lay down the tape measure in a straight line to 
the water. Drive temporary marker posts into the ground at points that rises up from the dune 
or beach ridge so the line-of-sight can still be seen down on the beach. Insert a wooden stake 
at the water line and record the time at water line.  
 

3. Record Height of Transect Start Point.  Begin at the transect marker on the side of the spit 
to be profiled. Measure the height of the ground in relation to the top of the start point with 
the numbers (scale) up. This is point A on the field form. 
 

4. Set Rod 1.  Stand the end of one profile rod (Rod 1) on the ground next to the control point 
with the numbers (scale) up.  The person holding this rod should stand off the profile line. 
Keep both poles vertical and avoid sinking them into the sand when reading measurements! 
 

5. Set Rod 2.  The second person takes Rod 2 toward the ocean to the next stop point. Stop 
points are made at a change in slope, substrate, or ecosystem class. Stops are also made when 
elevation change exceeded the length of an elevation pole. The stop location is set at the 
point of change in contact with the transect line. When changes are gradual, such as substrate 
changes, the stop point is at an intermediate, midway point. When the stop point is located, 
the lead person places Rod 2 (with scale up) on the profile transect line using the Transect 
Markers, Rod 1, the transect tape, and any marker posts as a guide. The job of the lead person 
is to be sure each stop position stays on the line. Keep both poles vertical and avoid sinking 
them into the sand when reading measurements! 

 
6. Measure and Record.  Mark the stop points in alphabetical order on the field form and 

prepare to measure and record: 
 

 
† Adapted from: Maine Geological Survey, Department of Conservation, 22 State House Station, Augusta, ME 
04333-0022. Accessed from: www.seagrant.umaine.edu/documents/word/emerymethod.doc on Oct.1, 2005. 



 

30 
 

 

a. From the landward pole (Rod 1), the first person sights the horizon and the top of the 
lower of the two rods. When the horizon is not visible use a clinometer to level. Keep 
both poles vertical and avoid sinking them into the sand when reading! 
• When Rod 1 is higher than Rod 2, the top of Rod 2 is lined up to the horizon, and the 

vertical distance is read from Rod 1. Record the vertical distance (precede with “−”).  
• When Rod 1 is lower than Rod 2, the top of Rod 1 is lined up to the horizon, and the 

change in elevation is read from Rod 2. Record the vertical distance (precede by “+”). 
When moving forward on the profile, uphill is + and downhill is −.  Always use either a + 
or – before the vertical distance.  It takes careful attention to get this right on each 
measurement.  A single error will make the rest of the profile incorrect, so be diligent! 
 

b. The horizontal distance between points/rods is measured by extending the tape measure 
from ground level of the higher point/rod to the lower point/rod at the vertical distance 
between the points/rods. Keep both poles vertical, avoid sinking them into the sand when 
reading, and keep the tape measure taught, horizontal, and parallel to the transect line! 
Record the distance. 
 

c. Note features at the forward rod point (e.g. edge of dune, slope change, water line, etc.). 
In the interval notes, record the logs that cross the transect line and other observations 
between the rods. Classify the band and substrate for the interval. Use the next line if 
more space is needed, ensure point and interval are clearly separated from previous ones. 
When record for the point and interval are complete, move ahead to the next step. 

 
7. Move Ahead. Move Rod 1 to the same footprint occupied by Rod 2.  The person at Rod 2 

should wait for Rod 1 to come up alongside Rod 2 in order to be get the position correct.  
When Rod 1 is in the place of Rod 2, Rod 2 can be moved to the next point, repeat Step 5. 
 

8. Measure, Record, and Move; Repeat Steps 6 and 7. Continue to move ahead, repeat these 
steps all the way to the water.  As you go, everyone on the team should look ahead for 
features to stop on and measure. 
 

9. Stop at the Water.  Make a measurement that includes the water line as a stop point, and 
note it as the “waterline” with the time it was measured in the point notes field. Because the 
height of the tide is changing, the time of the reading is important.  Estimate the place on the 
beach where the water level would be without the waves, the still water level.  There is no 
need to measure how far up the beach the swash is going at the time of the measurement. 

 
10. Continue On (Optional).  The process can be continued into the water if the team wants to.  

This is optional and not necessary.  In cold water there is a risk of hypothermia.  In rough 
seas there is a risk of getting hit by breaking waves.  Do not take chances.  Always keep your 
personal safety and that of your team members in mind.  A few extra points on a graph are 
not worth the risk of personal injury.     
 

11. Final Notes and Reading. Complete a sketch and additional notes of the profile form, 
materials, and other information. Verify that recording sheets are complete, legible, and 
correct. Record the time finished on the form.  

 
12. Pack Up.  Gather up all the gear, including marker posts, field forms, and other field gear.  

The profile is done! 



 

31 
 

 

Appendix 4: Ecosystem Inventory Field Forms 
 
Site Name ____________________________ Location _______________________________ 
Field workers _____________________________________________ Date _______________ 
Weather _________________________________ Time In __________ Time out __________ 
GPS Filename ____________________________  
Disturbances __________________________________________________________________  
______________________________________________________________________________
______________________________________________________________________________ 
Wildlife ______________________________________________________________________  
______________________________________________________________________________
______________________________________________________________________________ 
Notes  ________________________________________________________________________  
______________________________________________________________________________
______________________________________________________________________________ 
 
Map Polygon (repeat for every polygon or polygon mapped at site) 

Shape type1 (point, line, area)____________   Notes:
Polygon type ____________________________  
Ecosystem class2 ______________________     
Map label   ___________________________ 
Community Dominants3 _______________________________________________________ 

Species Composition4

Name / Cover (%)/ Pattern        Name / Cover / Pattern                Name / Cover / Pattern 
_______________________     ________________________     ________________________     
_______________________     ________________________     ________________________     
_______________________     ________________________     ________________________      
_______________________     ________________________     ________________________      

 
Substrate5______________________________________________________________ 
 
Additional information

                                                 
1 For points specify area of feature; for lines specify average width. Line thickness should be noted with 
diagrams and measurements at several points. 
2 Ecosystem class: Shrub, Dune, Tidal  meadow,  Tidal marsh, Tidal  flat, Rock outcrop, etc. If it is a 
satellite polygon specify what ecosystem class it occurs in. 
3 Name up to three species, from most to least abundant. 
4 Visually estimate species occurring in polygon. Use code of scientific name. Take specimen for 
unrecognized organisms and use Unid# until identity is confirmed. See Error! Reference source not 
found. for cover and distribution types. 
5 Specify types in order of most to least abundant. Surface substrate types include Mineral soil (specify 
texture), Organic matter (specify fabric), Decaying wood, Bedrock, Stones/cobbles, Water, Other 
(specify). 
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Map Polygon
Shape type (point, line, area)____________   Notes:
Polygon type ____________________________  
Ecosystem class ______________________     
Map label   ___________________________ 
Community Dominants _______________________________________________________ 

 
Species Composition 
Name / Cover (%)/ Pattern          Name / Cover / Pattern                Name / Cover / Pattern 
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________      
 
Substrate (in order of most to least abundant) 
______________________________________________________________________________
______________________________________________________________________________ 
 
Additional information 
 
 
Map Polygon 

Shape type (point, line, area)____________   Notes: 
Polygon type ____________________________  
Ecosystem class ______________________     
Map label   ___________________________ 
Community Dominants _______________________________________________________ 

 
Species Composition 
Name / Cover (%)/ Pattern          Name / Cover / Pattern                Name / Cover / Pattern 
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________     
________________________     ________________________     ________________________      
 
Substrate (in order of most to least abundant) 
______________________________________________________________________________
______________________________________________________________________________ 
 
Additional information 
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Appendix 5: Vegetation Cover and Distribution 
These figures are from the Field Manual for Describing Terrestrial Ecosystems (Meidinger et al. 1998). 

 
Distribution Categories  
Code Distribution Description 
R Rare rare abundance, limited to a few individuals 
E Erratic sparse abundance, too few individuals to make discrete patches  
C Clump One patch of species within site with sparse to mod abundance. 
P Patchy More than one clump, low to dense abundance. 
G Gappy Widespread but with gaps. 
W Widespread Widespread occurrence of species, could have low to dense abundance. 



 

 

Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 1: Site plan of transects 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 2: Transect 1 

35



 

 

Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 3: Transect 2 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 4: Transect 3 

37



 

 

Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 5: Transect 4 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 6: Transect 5 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 7: Transect 6 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 8: Transect 7 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 9: Transect 8 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 10: Transect 9 
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Appendix 6: Coburg Peninsula Ecosystem Profiles 
Figure 11: Transect 10 
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Appendix 7: Coburg Peninsula Ecosystem Map 
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