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3.0 PHYSICAL ENVIRONMENT 

This chapter provides an overview of the existing physical environment of the Labrador Shelf SEA 
Area.  This description is based upon existing, readily available information gathered through a review 
of the published literature, unpublished reports and other relevant information sources. 

3.1 Labrador Shelf Strategic Environmental Assessment Area Surficial Geology 

The surficial geology of the Labrador Shelf has been compiled and is discussed in Nordeco (1982) and 
Josenhans et al. (1986).  The seabed and near-seabed material on the Labrador Shelf can be divided 
into five geological units: Precambrian bedrock (Unit 1); Tertiary strata (Unit 2); Till (Unit 3); Pro-glacial 
and sub-glacial sediments (Unit 4); and Post-glacial marine sediments (Unit 5).  Surficial soil by type 
and geological unit are provided in Figures 3.1 and 3.2, respectively, and should be used in conjunction 
with the following description of geological soil types.  The SEA Area and bathymetric contours have 
been added to these figures to provide additional information. 

3.1.1 Precambrian Bedrock (Unit 1) 

The metamorphic and igneous Precambrian bedrock dominates the seafloor on the inner shelf.  
Structural trends are predominantly east-west in the Cape Harrison area. 

3.1.2 Tertiary Strata (Unit 2) 

The Tertiary bedrock can be divided into two subunits; the older Mokami Formation sequence of 
claystone and shale, and the Saglek Formation made up of unconsolidated feldspathic and cherty 
conglomeratic sandstone.  The contact between the Precambrian and Tertiary bedrock in the Makkovik 
Bank area falls along the landward side of the Marginal Trough and may outcrop on its eastern flank 
(Geomarine 1976). 

3.1.3 Till (Unit 3) 

Till is a direct glacial deposit composed of a wide range of grain sizes and lacking any stratification.  
The total thickness of till on the Labrador Shelf is generally less than 50 m, although it has been 
measured to be over 100 m thick in the Bjani area, and less than 20 m elsewhere (Nordeco, 1982).  
Shallow cores indicate that the till is composed of clayey and sandy silt, with scattered shells and 
pebbles throughout.  The presence of boulders is also reported in the till, with individual boulder layers 
between 2 and 22 m thick (McWhae and Michel 1975). 
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Figure 3.1 Labrador Shelf Surficial Sediments by Soil Type 

 
Source:  Modified from Geological Survey of Canada 2007. 

 
Figure 3.2 Labrador Shelf Surficial Sediments by Geological Unit 

 
Source:  Modified from Geological Survey of Canada 2007. 
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Unit 3 can be further divided into two sub-units in the Makkovik Bank area; Lower Tills (Unit 3a) and 
Upper Tills (Unit 3b), while a third sub-unit (Hudson Strait Till, Unit 3c) is found further to the north.  The 
lower tills overlie bedrock and extend across the banks of the outer shelf to the shelf edge, at water 
depths of approximately 600 m and up to 150 km from the coast.  It is much more extensive than the 
Upper Till and probably mantled the entire shelf prior to being eroded by the successive glaciations or 
readvances.  The contact between the Upper (Unit 3b) and Lower (Unit 3a) tills is always sharp, smooth 
and laterally continuous and suggests erosion by a succeeding (Upper Till) glacial advance.  The unit is 
too consolidated or bouldery to allow sampling by conventional piston coring and requires sampling by 
borehole drilling techniques. 

The Upper Till (Unit 3b) is interpreted to extend from land across the inner shelf to the western margins 
of the outer shelf banks and extend as tongues eastward through the saddles toward the shelf margin.  
On the outer shelf and within the saddles, the Upper Till occurs generally in depths greater than 160 m.  
Unit 3b is patchy and generally less than 5 m thick over the inner shelf, but rapidly thickens to 
approximately 30 m where it contacts and overlies Tertiary sedimentary bedrock.  In contrast to that of 
Unit 3a, the upper surface of Unit 3b is characteristically iceberg-scoured. 

3.1.4 Proglacial and Subglacial Sediments (Unit 4) 

Unit 4 sediments, also referred to as Qeovik Silt, occurs mainly in the Marginal Trough, lapping onto the 
western edge of the outer shelf banks, and extends eastward through the saddles at water depths 
greater than 150 m in the north and 200 m in the south.  The Unit thickens on the south side of major 
saddles and pinches out against the inner shelf around topographic highs.  Unit 4 is up to 35 m thick 
within the deepest portions of the saddles and marginal troughs.  In areas between 150 and 230 m 
water depth, where Unit 4 extends onto the banks, the silt has been reworked to various degrees by 
grounded icebergs.   

3.1.5 Post Glacial Marine Sediments (Unit 5) 

These recent sediments form the surficial deposits over almost the entire outer shelf and Marginal 
Trough.  Three sub-units have been identified: the Makkaq Clay (Unit 5a); Sioraq Sand (Unit 5b); and 
Sioraq Silt and Gravel (Unit 5c), although it could be argued that sub-units 5b and 5c are coincident. 

The Makkaq Clay (Unit 5a) is composed of stratified clay and silt, with minor amounts of sand and 
gravel.  It is restricted to the deep parts of saddles and marginal troughs and is depth transgressive.  In 
Cartwright and Hopedale, saddles to the south and north of Makkovik Bank, respectively, it occurs only 
in water depths greater than 400 to 500 m, although it occurs in water depths as shallow as 175 m in 
Karlsefni Trough further north.  The clay is generally less than 10 m thick, but may be up to 30 m thick 
locally. 

The Sioraq Sand (Unit 5b) is predominantly composed of sand, ranging from fine muddy sand to 
gravelly sand, and occurs on the bank tops and up to 250 to 300 m water depth.  In some areas, Unit 
5b is found as a thin (10 to 20 cm) surface veneer, even in the deep saddles. 

The Unit 5 sediments were derived mainly from glacial till, but do not contain large amounts of ice-
rafted material.  The silt and clay of Unit 5a has been winnowed out of the till at the seabed surface in 
shallower water by bottom currents and deposited around the banks in deeper water.  The remaining 
sand and gravel material forms Unit 5b.  The distribution of soil type on the banks can also be variable 
over short distances, which may be the result of reworking by grounding icebergs. 
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3.1.6 Available Geotechnical Data 

The geological and geotechnical interpretation described above have been established primarily from 
geophysical survey data, particularly high resolution seismic performed in the 1970s and early 1980s. 

A very small number of soil samples have been obtained from shallow gravity-cores, vibro-cores and 
grab samples.  Some information from deeper strata has been obtained from exploration well drilling; 
however, data regarding the top 100 m is generally missing from such drilling logs. 

Data from shallow coring operations are generally limited to the more recent formations of Units 3, 4 
and 5, with no sampling of Precambrian and Tertiary bedrocks due to the difficulty in penetrating these 
hard materials.  Shallow coring operations were undertaken in 1976 at the Herjolf site, on the western 
edge of Makkovik Bank, and two samples were obtained.  A gravity corer and vibro-core recovered 
samples of sandy clay with shell fragments and gravel to a maximum penetration of 3.9 m.  Dents and 
tears in the vibro-core barrel were indicative of the presence of cobbles or boulders.  A limited number 
of torvane and penetrometer tests were performed to give an indication of soil strength.  A description 
of the material recovered from the vibro-core sample is illustrated in Figure 3.3. 

A number of shallow cores were also recovered from various locations on the Labrador Shelf during the 
early 1980s.  A section through Hopedale Saddle and Main Trough is illustrated in Figure 3.4.  This 
provides an indication of the relative variation in thickness of each stratum between the Inner and Outer 
Shelves. 

Further compilations of Huntec seismic and shallow cores at various locations on the Labrador Shelf 
are illustrated in Figures 3.5 to 3.12.  These provide data on soil mineralogy, texture, age, moisture 
contents, bulk density and strength where appropriate.  The data provided from these cores are limited 
to the top 1 m or so of seabed, but can nonetheless be useful in determining expected soil conditions 
for activities in these areas, such as pipeline trenching.  The specific coordinates of these cores are not 
available, but each figure states the general location. 

A number of shallow cores were also taken by the Geological Survey of Canada (GSC) in 2006.  The 
soil samples recovered are in the process of being examined and logged, and the results will be known 
in the near future.  The locations of these samples are provided in Figure 3.13 (GSC 2007). 

Cobbles and boulders are widely distributed in the upper sediments of the Labrador Shelf, within the 
top 50 m or so below the seabed.  Boulders up to 0.7 m diameter have been recovered by grab 
sampler at well site areas (IFP 1977), and manned submersible dives have reported boulders up to 2 m 
diameter (Josenhans and Barrie 1982).  Boulder beds have also been reported, ranging in thickness 
between 2 and 22 m thick (McWhae and Michel 1975), which could have important implications on 
foundation construction and seabed excavation activities. 
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Figure 3.3 Sample Description of Herjolf Site Vibro-core 
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Figure 3.4 Stratigraphic Section Through Central Labrador Hopedale Saddle, Nain Bank and the Marginal Trough 
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Figure 3.5 Composite Analysis and Corresponding Huntec DTS Profile of Deposits from Hopedale Saddle 
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Figure 3.6 Composite Analysis and Corresponding Huntec DTS Profile of Bank-top Muddy Sands 
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Figure 3.7 Composite Analysis and Corresponding Huntec DTS Profile of Saglek Bank, 
Northern Labrador Shelf 
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Figure 3.8 Composite Analysis and Corresponding Huntec DTS Profile of Southwestern Nain 
Bank, Central Labrador Shelf 

 




