
Basic Information 
This section contains basic information about the dataset, suitable for a minimal metadata entry. 
 
Title: Pacific Marine Ecological Classification System and its Application to the Northern and Southern Shelf 
Bioregions 
 
Dataset ID: PMECS 
 
Status: Completed 
 
Quality Control: Completed 
 
Summary:  
 
Description: 
Biophysical Units:  
Under the Pacific Marine Ecological Classification System (PMECS; DFO 2016; Rubidge et al. 2016), biophysical 
units are areas of distinct physiographic and oceanographic conditions and processes that shape species 
composition at spatial extents of 1000s of km. Rubidge et al. (2016) used a two-step process to identify 
biophysical units in British Columbia. First, a cluster analysis based on the similarity of species composition 
was used to group sites with similar species into distinct biological assemblages. Second, a random forest 
analysis was used to identify environmental correlates of the biological assemblages identified by the cluster 
analysis and to predict and assign the biological assemblage present in areas with too few biological data. 
Two different similarity thresholds were used to identify two levels (4A, 4B) of biophysical units; see Rubidge 
et al. (2016) for details. Indicator species for each assemblage (biophysical unit) were also identified.  
 
Geomorphic units: 
Geomorphic units or geozones are discrete geomorphological structures at the scale of 100s of km that are 
assumed to have distinctive biological assemblages (e.g., plateaus, ridges, seamounts, canyons). Although the 
spatial scale of geomorphic units is nested within biophysical units, a single geomorphic unit such as a trough 
may span more than one biophysical unit. Rubidge et al. (2016) used the benthic terrain modeller (BTM) tool 
with broad and fine-scale benthic positioning index (BPI) parameters to define geomorphic units on the 
continental shelf in the Northern Shelf Bioregion and the continental slope in both the Northern Shelf 
Bioregion and Southern Shelf Bioregion. In 2022, geomorphic units were produced for the Strait of Georgia 
and Southern Shelf bioregions following the same methods as Rubidge et al. (2016) (Proudfoot and Robb 
2022). The geomorphic units produced as part of the PMECS process were merged with the geomorphic units 
produced for the Strait of Georgia and Southern Shelf bioregions to produce a continuous spatial data 
product representing geomorphic units for the Canadian Pacific continental shelf and slope. After merging, 
the geomorphic units produced in 2016 were unchanged (i.e., they are consistent with the original 
geomorphic units described in Rubidge et al. 2016).  
 
The following 5 layers are included in this geodatabase: 
1. Biophysical_Units_L4A - Predicted PMECS Biophysical Units (Level 4A) output from the random forest 
analysis 
2. Biophysical_Units_L4B - Predicted PMECS Biophysical Units (Level 4B) output from the random forest 
analysis 
3. Biophysical_Units_ProbAssign_L4AB - Layer showing the probability that a grid cell was assigned to a given 
biophysical unit in the final random forest predictive modelling step 
4. Cluster_L4AB - Layer showing the output of species assemblage cluster analysis 



5. Geomorphic_Units - Geomorphic units for the BC coast that combines geomorphic units produced by 
Rubidge et al. 2016) and Proudfoot and Robb (2022).  
 
Maintainer Email: janelle.curtis@dfo-mpo.gc.ca 
 
Start Date: 2003-01-01 
 
End Date: 2022-01-01 
 

Contact Information 
This section contains contact information for the data creator and program manager. 
 
Data Creator: 

Name: Katie Gale  
Email: katie.gale@dfo-mpo.gc.ca  
Position: Biologist  
Organization: Government of Canada; Fisheries and Oceans Canada; Pacific Science; Ecosystem 
Science Division; Marine Spatial Ecology & Analysis Section; DFO Marine Spatial Planning Program 
Address: 9860 West Saanich Rd, P.O. Box 6000, Sidney, British Columbia, V8L 5T5, Canada 
Phone: 250-363-6411 

Program Manager: 
Name: Emily Rubidge 
Email: Emily.Rubidge@dfo-mpo.gc.ca 
Position: Research Scientist 
Organization: Government of Canada; Fisheries and Oceans Canada; Pacific Science; Ecosystem 
Science Division; Marine Spatial Ecology & Analysis Section 
Address: 9860 West Saanich Rd, P.O. Box 6000, Sidney, British Columbia, V8L 5T5, Canada 
Phone: 604-822-8419 

 

General 
General metadata compatible with the Canada Open Data metadata standard. 
 
Topic Category: Oceans 
 
Date Completed: 2022-08-15 
 
Date Published: 2022-08-15 
 
Update Frequency: As needed 
 
Dataset Level: Series 
 
Keywords (GoC Thesaurus): Oceans, Habitats  
 

Science 
This section contains metadata specific to the Science branch at DFO. 
 



Science Keywords: Marine Protected Area (MPA), Marine protected area network, Northern Shelf Bioregion, 
Southern Shelf Bioregion, Strait of Georgia Bioregion, Ecologically and Biologically Significant Area (EBSA), 
Ecological classifications, Bottom substrate 
 
Theme: Classification 
 
Methods:  

Full details and methods can be found in the Rubidge et al. 2016 CSAS Research Document 2016/035 
available here or at https://waves-vagues.dfo-mpo.gc.ca/Library/364005.pdf. These data were reviewed 
as part of a Canadian Science Advisory Secretariat (CSAS) regional peer review process on September 29 
- October 2, 2015. Details and methods for the geomorphic units produced for the Strait of Georgia and 
Southern Shelf Bioregions (Proudfoot and Robb 2022) are available in English at: https://waves-
vagues.dfo-mpo.gc.ca/Library/41044587.pdf and French at: https://waves-vagues.dfo-
mpo.gc.ca/Library/41044599.pdf 
 
Data Sources: 
From Rubidge et al. (2016):  Species data was taken from Fisheries and Oceans Canada (DFO) standardized 
fisheries-independent research surveys: groundfish trawl and long-line (2003-2013), Tanner Crab trawl and 
trap (2000–2006), and Dungeness Crab trap (2000–2014). Environmental data came from NASA, the 
Canadian Hydrographic Service, Fisheries and Oceans Canada, Bio-ORACLE, and elsewhere (details in Rubidge 
et al. 2016). From Proudfoot and Robb (2022): bathymetry data came from Natural Resources Canada (details 
in Proudfoot and Robb 2022). 
 
Scripts or Software Routines: n/a 
 
Spatial Data Quality: n/a 
 
Positional Accuracy: The data is intended for use at the scale of the Northern Shelf Bioregion, and caution 
should be used for finer-scale analyses 
 
Attribute Accuracy: n/a 
 
Logical Consistency: n/a 
Completeness: n/a. 
 
Absence Data: No Absence Data 
 

Uncertainties: The data is intended for use at the bioregional scale, and caution should be used for finer-
scale analyses. 
 
Biophysical units: Although the biophysical units are presented as polygons that suggest hard spatial 
boundaries and a clear distinction between adjacent units, the boundaries between the units should be 
considered to be transition zones where the biological and environmental conditions are changing over 
gradients. Rubidge et al. (2016) show that uncertainty in the random forest model is highest at the 
boundaries between units, particularly at the southern boundary of Dogfish Bank, around the Other 
Banks unit, and running along the length of the boundary between the Shelf and Slope units. The model 
also performs poorly in the Strait of Juan de Fuca, possibly because the influences of complex local 
currents, and because eddies in the area are not accurately captured in the broad-scale environmental 
data used to predict the biophysical units. 

https://waves-vagues.dfo-mpo.gc.ca/Library/41044587.pdf
https://waves-vagues.dfo-mpo.gc.ca/Library/41044587.pdf
https://waves-vagues.dfo-mpo.gc.ca/Library/41044599.pdf
https://waves-vagues.dfo-mpo.gc.ca/Library/41044599.pdf


Geomorphic units: Although geomorphic units are assumed to have distinctive species assemblages, 
future work is required to characterize any biological correlations 
 
Use Restrictions: None 
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Collaboration: This work was carried out by Fisheries and Oceans Canada, the Province of British Columbia, 
and Living Oceans Society 
 
Confidentiality: Not Protected 

 


