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INTRODUCTION 

 

In cooperation with provincial and territorial geological surveys, the Geological Survey of Canada’s Open 

Geoscience Program has embarked on the Canada-in-3D initiative in order to develop a national 3D geological 

model of Canada’s landmass and offshore regions. Towards this objective, a 3D modelling effort was 

undertaken to represent the Mohorovičić discontinuity (MOHO) as a triangulated 3D surface, as well as a 

depth-attributed 2D grid. This Open File report presents MOHO depth estimates at point locations as derived 

from numerous seismic refraction and teleseismic surveys that provide data constraints for this 3D modelling 

effort. 

 

Data source Acquisition period  Coverage Survey No. of depth 

estimates  

LITHOPROBE 1984-2005 Canada, National Refraction 265 

Earthscope Automated Receiver Survey 

(EARS)  

2000-Recent Canada, National Teleseismic 112 

POLARIS/Canadian National Seismic 

Network (CNSN) 

2000-2014 Canada, National Teleseismic 279 

Geological Survey of Canada (GSC, 

other) 

2000-2014 Canada, National Teleseismic 23 

Canadian Rockies and Alberta Network 

(CRANE) 

2011-Recent Canada; Alberta, 

British Columbia 

Teleseismic 11 

USArray seismic network of continental 

United States 

2006-Recent USA Teleseismic 169 

USGS, Seismic Properties of North 

America  

1954-2000 Canada, USA, 

Greenland,  

International  

Various 441 

Greenland Lithosphere Analysed 

Teleseismically  (GLATIS) 

2000-Recent Greenland Teleseismic 16 

Arctic Ocean Refraction Catalogue 1957-1991 Canada, USA, 

Greenland, 

International 

Refraction 81 

TransArctic refraction surveys 1989-1991 International Refraction 6 

ARTA Refraction (Alpha Ridge Test of 

Appurtunance) 

2000-2010 International Refraction 4 

LORITA  Refraction (Lomonosov Ridge 

Test of Appurtunance) 

2006 Canada, 

Greenland  

Refraction 4 

     

Total     1408 

 

Table 1: Teleseismic and refraction seismic surveys for modelling the MOHO in Canada. 
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DATA SOURCES 

 

A total of 1408 MOHO depth estimates (including 94 duplicates) are archived in the MS Excel© 

spreadsheet accompanying this report. These estimates were derived from seismic refraction and teleseismic 

surveys, conducted from 1954 to 2016 (Figure 1). In addition to records covering Canada’s national onshore 

and off-shore territory, it also includes publicly-available data from areas beneath international waters and 

neighbouring nations, including the USA, Greenland (Denmark) and Russia. The various data sources from 

which the MOHO depth estimates were compiled are listed in Table 1. The publications in which these MOHO 

depth estimates were reported are provided in the reference list. 

 

Figure 1 MOHO depth estimates from Canada and its periphery (USA and Greenland)     
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METHODS 

 

The MOHO depths archived in this open file publication are based on seismic refraction and teleseismic 

surveys. The MOHO was historically discovered and defined by so-called controlled source refraction surveys 

that use so-called diving (Pg) and refracted (Pn) seismic waves propagating sub-horizontally within the crust 

(Abbot et al., 2014 and references therein). The MOHO depth estimates from these seismic refraction surveys 

are based on the velocity difference between seismic waves refracted at the MOHO (Pn) and seismic waves 

travelling entirely within the crust (Pg) from a controlled source (e.g. dynamite charge) to the geophone on the 

surface. Traditionally, the MOHO depth estimate is graphically inferred from the intersection of linearly-fitted 

trends by plotting arrival times of first breaks as a function of distance to the seismic source; specifically the 

intersection of the trends associated with the upper layer of the mantle and the basal layer of the crust assuming 

a layered earth model. Although alternative interpretation guidelines may have been used in the oldest analyses 

of refraction surveys, the MOHO is today usually defined as the strongest gradient in seismic velocity occurring 

between 6.8 and 8.0 km/s. 

The MOHO depth estimates from teleseismic surveys are also based on analyzing the differences in 

velocity of seismic waves, but in contrast to the controlled sources of refraction surveys, these waves originate 

from earthquakes. The velocity differences in seismic wave propagation here arise from P waves travelling 

directly from the mantle to the geophone and those that are converted to S waves across the mantle-crust 

interfaces (MOHO). The seismic wave record of a single teleseismic station monitored over a certain period 

usually includes seismic events from several earthquakes, yielding a receiver function analysis with an average 

depth estimate and standard deviation. In addition to the records with average depth and standard deviation 

values, there are 95 records with duplicate MOHO depth estimates (i.e. multiple estimates of MOHO depth 

from the same location) including estimates derived from co-located refraction surveys.  

The MOHO depth estimates were georeferenced on geographic coordinates using GPS positioning or map 

referencing procedures for the older records. The GPS-positioned data are based on the NAD83 datum, while 

the map datum of some of the older data records are unknown, although most likely registered to the NAD27 

datum. If so, this potentially leads to a maximum deviation in latitude of approximately 200 m, which is 

considered insignificant for the regional scope of the modelling objective. The elevation of the MOHO depth 

estimate is derived from topographic, bathymetric and/or GPS positioning. Records that lacked topographic or 

bathymetric elevation values were attributed with elevations by sampling the grid value at the corresponding 

XY coordinates from Canada’s national digital elevation model.       

 

DATABASE STRUCTURE  

 

The database of MOHO depth estimates has a flat-file table structure and is stored in Excel and comma-

delimited ASCII text file formats. Full descriptions of the database fields are provided in Appendix 1. 
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LIMITATIONS OF THE DATABASE 

 

The MOHO depth estimates were compiled from a variety of sources some of which date back to the early 

1950s. Some of the MOHO depth estimates obtained from the older refraction surveys likely have high 

uncertainties due to limitations in the methods and guidelines used for interpreting the seismic refraction data 

(unreversed vs. reversed refraction).  
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Appendix 1: Database structure  

 

STATION -Unique ID for MOHO depth estimate referring to stand-alone point location or site along a seismic survey line 

 

LON – Longitude coordinate in decimal degrees (NAD83 or NAD27 datum) 

 

LAT – Latitude coordinate in decimal degrees (NAD83 or NAD27 datum) 

 

Z - Z elevation coordinate in metres computed from GPS survey or sampled from digital elevation model 

 

MOHODEPTH – Estimated depth of the MOHO in km from the surface 

 

STDDEV – Standard deviation for MOHO depth estimate in km 

 

DUPLICATE – Binary field to indicate if the station has a duplicate (‘0’, ‘no’ or ‘faux’: no duplicate, ‘-1’, ‘yes’ 

or’vrai’:duplicate) 

 

METHOD – Seismic surveying method used for obtaining MOHO depth estimate (e.g. refraction, teleseismic) 

 

SOURCE – Project or research program that funded seismic data acquisition 

 

LOCATION – Geographic or geological terrane name to indicate the location of the MOHO depth estimate 

 

AUTHORS – First author of journal publication in which the acquisition, processing and interpretation of seismic data 

used to derive MOHO depth estimates were published 

 

TITLE – Title of journal publication in which the acquisition, processing and interpretation of seismic data used to derive 

MOHO depth estimates were published 

 

JOURNAL – Journal in which the publication that describe the acquisition, processing and interpretation of seismic data 

used to derive MOHO depth estimates was published 

 

 

 


