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Introduction and scope 

This report summarizes the Mesozoic to Cenozoic geology of the eastern Scotian Slope, between The Gully (a large 

submarine canyon that bisects the shelf and slope just east of Sable Island), and the Laurentian Channel (a 100 km wide 

shelf-crossing trough that formed during Quaternary advance and retreat of glacial ice; Piper et al., 2012) (Fig. 1).  

Results are based primarily on reflection seismic profiles tied to industry wells.  The primary objective is to provide 

geological context for Parcels 1 through 4 in the CNSOPB NS14-1 Call for Bids.  The Call area is best known geologically 

ŦƻǊ ŀ ǳƴƛǉǳŜ ǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘ ƪƴƻǿƴ ŀǎ ǘƘŜ ά.ŀƴǉǳŜǊŜŀǳ {ȅƴƪƛƴŜƳŀǘƛŎ ²ŜŘƎŜέ όBSW; Shimeld, 2004).  The BSW is a 

large Middle to Late Jurassic (Ings and Shimeld, 2006) or earliest Cretaceous (OETR, 2011) salt-based detachment 

overlain by a range of potential hydrocarbon-bearing structures that include roho systems, inverted minibasins, and rim 

synclines that were variably transported down the slope and compressed during at least two periods of shortening.  The 

Call area also crosses an important geological boundary, where the BSW and the allochthonous salt along its base are 

juxtaposed with a primary (autochthonous) salt basin to the northeast (the southwestern Laurentian Subbasin; 

SWLS)(Fig. 2).  Although much of the salt in the BSW was supplied from a primary salt basin to the northwest (the Huron 

Subbasin; CNSOPB, 2013), the salt-based detachment in the eastern part of the BSW appears to have developed above 

salt that was expelled from the SWLS.  Salt-related structures in the SWLS are complex, with stepped counter-regional 

systems and seaward leaning feeders expelling salt into a large salt-stock or salt-tongue canopy that was subsequently 

re-loaded and variably squeezed.  As many as three tiers of allochthonous salt are present here, creating a wide variety 

of potential trap configurations, but also substantially degrading seismic imaging across much of the SWLS.   

We provide a detailed account of the stratigraphic and structural evolution of the eastern Scotian Slope before, during, 

and after development of the BSW, and the co-evolution of the SWLS to its east.  We also attempt to link the broad-

scale structural and seismic stratigraphic changes in the NS14-1 Call area on the slope to the development of shelf 

depositional systems that have been calibrated with wells landward of the Call area (and described in CNSOPB, 2013).  

Particular focus is placed on the distribution, timing and style of potential hydrocarbon-bearing structures and potential 

reservoir intervals on the slope.   

 

Study area and parcel location 

The primary study area for this report includes the 

outermost Scotian Shelf, Scotian Slope, and proximal 

Sohm Abyssal Plain (Figs. 1, 2).  NS14-1 Parcels 1 to 4 

are located in the southern half of the study area, 

principally on the modern continental slope.  Parcels 1 

and 2 are located on the upper to lower slope in the 

western Call area, in water depths ranging from about 

150 to 4100 m.  They cover the proximal to distal 

reaches of the BSW.  Parcel 3 is located on the upper to 

middle slope and covers the SWLS, in water depths 

ranging from about 100 to 3100 m.  Parcel 4 is located 

on the middle to lower slope in water depths ranging 

from 2200 to 4100 m.  It covers a complex region of 

suturing and salt expulsion from both the BSW and the 

SWLS. Both Parcels 3 and 4 border the Nova Scotia ς 
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 Newfoundland and Labrador jurisdictional boundary, 

adjacent to active C-NLOPB exploration licenses (Fig. 1). 

Geological setting and previous work 

The present-day configuration of the Scotian margin 

began to take shape in the early Mesozoic during rifting 

of Pangea, between what is now Nova Scotia and 

Morocco in the central North Atlantic.  At the onset of 

rifting (Middle Triassic), the Scotian margin was 

underlain by basement comprised of lower Paleozoic 

metasedimentary rocks of the Meguma Supergroup 

that were later intruded by mid-Paleozoic plutonic rocks 

(Pe-Piper and Jansa, 1999), and overlain locally by 

Carboniferous sedimentary basins (e.g. Pascucci et al., 

1999; Waldron et al., 2010).  An important Mesozoic 

strike-ǎƭƛǇ Ŧŀǳƭǘ ȊƻƴŜΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǎƻǳǘƘǿŜǎǘ 

DǊŀƴŘ .ŀƴƪǎ ǘǊŀƴǎŦƻǊƳ ƳŀǊƎƛƴΩ όtŜ-Piper and Piper, 

2004), cuts through the northern parts of Figures 2 and 

о όǘǊŜƴŘƛƴƎ ǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ ά/ƻƭƭŜŎǘƻǊ !ƴƻƳŀƭȅέ ƛƴ ǘƘƛǎ 

area).  It forms a westward continuation of the 

northwest trending Newfoundland Fracture Zone, and 

closely coincides with an important Mesozoic hinge 

zone where basement depth increases abruptly to the 

south.  The trace of the hinge zone continues to the 

west where it forms the northern boundary of the 

Orpheus Graben, and continues onshore and into the 

Fundy Basin as the Cobequid-Chedabucto fault system 

(Wade and MacLean, 1990; MacLean and Wade, 1992; 

Jansa et al., 1993; Pe-Piper and Piper, 2004; Pe-Piper et 

al., 2007).  On magnetic maps, this strike-slip zone 

ŎƭƻǎŜƭȅ Ŧƻƭƭƻǿǎ ǘƘŜ ǘǊŜƴŘ ƻŦ ǘƘŜ ά/ƻƭƭŜŎǘƻǊ !ƴƻƳŀƭȅέ 

that separates rocks of the Avalon terrane to the north 

from rocks of the Meguma terrane to the south 

(Haworth and Lefort, 1979; Fig. 3).  As such, the SW 

Grand Banks transform margin probably formed, in 

part, along a reactivated Paleozoic lineament (Keen et 

al., 1990), and was intermittently active through the 

Mesozoic and perhaps into the Tertiary (Pe-Piper and 

Piper, 2004). Early and mid-Cretaceous volcanism on 

the southern Grand Banks and near the Orpheus 

Graben, respectively, record periods of reactivation 

along parts of this terrane boundary (Wade and 

MacLean, 1990; Pe-Piper and Piper, 2004; Pe-Piper et 

al., 2007). 

On the Scotian Shelf south of the transform margin, 

Triassic crustal extension produced a series of east-west 

to northeast-southwest trending grabens and half 

grabens (Wade and MacLean, 1990; CNSOPB, 2013).  

Non-marine fluvial-lacustrine-playa synrift sediments 

accumulated in these narrow rift-basins, giving way 

both laterally (towards the rift axis) and up-section to 

widespread accumulations of salt during intermittent 

latest Triassic marine incursions (Wade and MacLean, 

1990) (Fig. 4).  Rifting on the Scotian margin lasted 

between 20 and 30 m.y. (Keen and Beaumont, 1990), 

with salt believed to have accumulated during rifting or 

near the end of rifting, potentially into the earliest 

postrift (Deptuck, 2011).  Salt was thickest along the 

axes of these rift basins, thinning above or terminating 

along intervening basement highs like the Canso, 

Missisauga, and South Griffin ridges (Kendell, 2012; 

CNSOPB, 2013; Fig. 2).  A second important hinge zone 

developed along the southern boundary of the Canso 

Ridge, with basement depth increasing to the south.  

The Huron Subbasin located seaward of this hinge zone 

and immediately landward of the South Griffin Ridge 

(OETR, 2011; CNSOPB, 2013), was a primary repository 

for Upper Triassic to Lower Jurassic salt (Argo 

Formation).  Much of this salt was expelled onto the 

slope in response to Middle to Late Jurassic sediment 

loading coupled with an increase in margin tilt in 

response to thermal subsidence (Shimeld, 2004; Ings 

and Shimeld, 2006; Albertz et al. 2010).  

 

The origin of basement rocks found seaward of the 

South Griffin Ridge is disputed.  On the eastern Scotian 

Slope there is a weaker continuation of the East Coast 

Magnetic Anomaly (ECMA; Fig. 3), widely interpreted to 

mark the continent-ocean boundary further south (e.g. 

Klitgord and Schouten, 1986; Keen et al., 1990; Dehler, 

2010; Labails et al., 2010).  On the southwestern Scotian 

Slope this anomaly has been linked to the development 

of a volcanic margin with seaward dipping reflections 

(SDRs) found along the seaward edge of an 
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autochthonous salt basin (Keen and Potter, 1995; Wu et 

al., 2006; Dehler, 2010, 2012; Deptuck, 2011; OETR, 

2011).  The weaker and more discontinuous eastern 

extension of the ECMA, however, has been variously 

interpreted as (a) a buried volcanic ridge (extending the 

volcanic margin all the way to the SW Newfoundland 

transform margin; e.g. OETR, 2011); (b) exhumed 

mantle emplaced after a rift jump (formed during 

mantle exposure and serpentinization; e.g., Sibuet et al, 

2012), (c) thinned continental crust underlain by 

partially serpentinized mantle (e.g. Funck et al., 2004; 

Wu et al., 2006; Louden et al., 2012) or (d) extended 

continental crust overlain by thin volcanic layers 

emplaced during break-up (e.g. Dehler, 2012).  The 

rugose basement immediately to the southeast of the 

ECMA along the eastern parts of the margin (described 

in more detail in a later section) has been variously 

interpreted as partially to heavily serpentinized mantle 

(Funck et al., 2004; Lau et al., 2010; Louden et al., 2012) 

or very thin slow spreading oceanic crust above partially 

serpentinized mantle (Louden et al., 2012), 

serpentinized mantle with minor volcanics on top 

(Sibuet et al., 2012), or oceanic crust (OETR, 2011). 

Post-rift sedimentation 

Areas of thick salt accumulation on the shelf profoundly 

influenced later sedimentation, with salt expulsion 

accommodating thick successions of postrift Jurassic 

strata seaward of the Canso Ridge (Kendell, 2012; 

CNSOPB, 2013).  The general distribution of Jurassic 

strata is illustrated nicely in figure 5.  Immature Early to 

Middle Jurassic continental clastic sediments of the 

Mohican Formation (Wade and MacLean, 1990) were 

the first to load the salt (Fig. 4).  This was followed by a 

mixed Upper Jurassic succession of alternating shallow 

marine clastics and carbonates that prograded across 

the eastern Scotian Shelf towards the South Griffin 

Ridge (SGR), ultimately filling the Huron Subbasin 

(corresponding to the Mic Mac Formation; MacLean 

and Wade, 1992).   

 

¢ƘŜ ά.ŀƴǉǳŜǊŜŀǳ {ȅƴƪƛƴŜƳŀǘƛŎ ²ŜŘƎŜέ όBSW) ς a 

widespread salt detachment system (Shimeld, 2004) ς 

developed on the continental slope seaward of the SGR 

(Fig. 2).  It forms an anomalous ~130 km wide by ~150 

km long and up to 4.5 km thick wedge of slope strata 

displaying landward-dipping, sigmoid-shaped reflectors 

that sole out into a regional salt detachment (Ings and 

Shimeld, 2006; Albertz et al., 2010; this study).  Two 

different interpretations have been proposed for its 

timing.  Ings and Shimeld (2006) followed by Albertz et 

al. (2010) interpret the BSW as a primarily Middle to 

Upper Jurassic element that is time-equivalent to the 

Mic Mac Formation.  In this scenario, the top Jurassic 

marker is correlated above the BSW, and the BSW 

largely pre-dates the latest Jurassic development of the 

Avalon Uplift (see below).  In contrast, OETR (2011) 

interpret the BSW as a Berriasian feature that is largely 

time-equivalent to the lower parts of the Missisauga 

Formation.  In this scenario, the near-top Jurassic 

marker (the J150 marker of OETR, 2011) is carried below 

the BSW, and the BSW is largely synchronous with the 

Avalon Uplift (and records a period of accelerated slope 

sedimentation in response to accelerated shelf erosion).  

We favour carrying our near-top Jurassic marker above 

the BSW, in agreement with Ings and Shimeld (2006) 

and Albertz et al. (2010) (as discussed in more detail in a 

later section).  

 

Although final break-up with Morocco probably took 

place in the Early Jurassic (Jansa and Wade, 1975; Keen 

and Beaumont, 1990; Wade and MacLean, 1990; Labails 

et al., 2010; Sibuet et al., 2012), the eastern Scotian 

margin continued to experience the effects from 

younger rifting to the north.  Rejuvenated rifting 

between the Grand Banks and Iberia in the latest 

Jurassic was accompanied by widespread uplift along a 

ōǊƻŀŘ ōŀǎŜƳŜƴǘ ŀǊŎƘ ƪƴƻǿƴ ŀǎ ǘƘŜ ά!Ǿŀƭƻƴ ¦ǇƭƛŦǘέ 

(Jansa and Wade, 1975).   This prominent basement 

element, which roughly parallels the SW Grand Banks 

transform margin, extended across the southern Grand 

Banks and onto the Burin Platform (Fig. 2).  Widespread 

erosion of the Avalon Uplift led to the development of a 

prominent angular unconformity and penneplain 

ǎǳǊŦŀŎŜ όǘƘŜ ά!Ǿŀƭƻƴ ¦ƴŎƻƴŦƻǊƳƛǘȅέ ƻŦ Wŀƴǎŀ ŀƴŘ ²ŀŘŜΣ 

1975) that is clearly recognized on reflection seismic  
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profiles.  Jurassic and older strata were heavily eroded 

along this unconformity, especially north of 45° latitude 

(Fig. 2).  Erosional truncation of Upper Jurassic strata 

has been traced as far west as the Canso Ridge 

(MacLean and Wade, 1992; this study).  Likewise, the 

southwestern flank of the Avalon Uplift was onlapped 

by clastic-dominated Tithonian to Barremian fluvial-

deltaic sediments of the Missisauga Formation during 

several transgressive-regressive cycles (Wade and 

MacLean, 1990).  Aggradation and progradation of 

interbedded sandstone and shale units continued into 

the Cenomanian as the Logan Canyon Formation was 

deposited on a broad coastal plain and shallow shelf, 

with its more shale-prone basinal equivalent referred to 

ƛƴŦƻǊƳŀƭƭȅ ŀǎ ǘƘŜ ά{ƘƻǊǘƭŀƴŘ {ƘŀƭŜέ ό²ŀŘŜ ŀƴŘ 

MacLean, 1990). Pronounced thinning continued while 

the Logan Canyon Formation was deposited, and a 

combined thickness map of the Missisauga and Logan 

Canyon formations demonstrates the far-reaching and 

long-lived influence of the Avalon Uplift, even on the 

Scotian margin (Fig. 6). 

 

In the Late Cretaceous through Eocene the margin was 

dominated by accumulations of pelagic chalks and 

marine shales that developed seaward of several 

shifting deltas that were largely perched on the shelf, 

landward of the continental shelf edge (Fensome et al., 

2008; Smith et al., 2010; Weston et al., 2012; Deptuck 

and Campbell, 2012). The remaining post-Eocene 

succession is complex, with significant Miocene and 

Oligocene unconformities recorded on a shelf 

dominated by siliciclastics, and numerous mass 

transport deposits on the slope and abyssal plain that 

interfinger with contourites and turbidites (e.g. 

Campbell, 2011; Campbell and Deptuck, 2012; Piper et 

al., 2012) (Fig. 7). 

Database and approach 

Building on the seismic stratigraphic framework 

proposed in OETR (2011) and CNSOPB (2013), 12 

regional seismic horizons were correlated across the 

shelf and slope of the study area (Fig. 4), and were used 

to generate time-structure and time-thickness maps.  

For deeper horizons, on-the-fly post-stack filtering 

(band-pass Ormsby filter) was applied during horizon 

correlation to remove some of the frequency 

components (commonly below 4 Hz and varying 

amounts of the higher frequency component).  The use 

of multiple filters allowed the highest confidence 

correlation of challenging markers like the top 

basement surface.  

The seismic data-base is comprised of one 3D survey 

(reŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ά{ǘƻƴŜƘƻǳǎŜ о5έύ ŀƴŘ ƴǳƳŜǊƻǳǎ н5 

ǎŜƛǎƳƛŎ ǇǊƻƎǊŀƳǎ ǘƘŀǘ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘŜ мфулΩǎ 

ǘƻ ŜŀǊƭȅ нлллΩǎ όǎŜŜ CƛƎΦ у ŦƻǊ ŀ ƭƛǎǘ ƻŦ ǇǊƻƎǊŀƳǎ ǳǎŜŘύΦ  

Middle Jurassic and younger strata on the outer shelf 

are calibrated by wells like W. Esperanto B-78, SW 

Banquereau F-34, Banquereau C-21, N. Banquereau I-

13, Citadel H-52, Louisbourg J-47, S. Griffin J-13, Sachem 

D-76, Hesper P-52, and Dauntless D-35 (Fig. 9).  

Deepwater calibration is provided only by Tantallon M-

41 for strata younger than Valanginian.  Biostratigraphic 

interpretations from W. Esperanto B-78, Hesper P-52, 

Dauntless D-35, S. Griffin J-13, and Tantallon M-41 were 

recently re-examined by Weston et al. (2012) and their 

age designations are favoured in this report.   

Because deepwater calibration in the study area is 

limited to Tantallon M-41 (Weston et al., 2012), age 

constraints for pre-Valanginian slope strata require 

correlation of shelf horizons across poorly imaged 

growth faults or must be based on other indirect lines of 

evidence like seismic stratigraphic relationships.  

Tentative age constraints for seismic markers outboard 

the BSW, on the Sohm Abyssal Plain, are however 

provided by Ebinger and Tucholke (1988) and Swift et al. 

(1986) who used sparse multichannel seismic profiles 

(collected in 1978) tied across long distances to Deep-

Sea Drilling Project (DSDP) Site 384 on the J-Anomaly 

Ridge.  For older seismic horizons (pre-Eocene), they 

also used the reflection terminations (pinch-outs) onto 

oceanic crust to propose maximum ages for seismic 

markers based on interpreted ages of magnetic 

anomalies.  The Jurassic Magnetic Quiet Zone (JMQZ - 

Vogt, 1973), however, contains no coherent magnetic 
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 lineations outboard the ECMA, and so this approach for 

strata older than anomaly M22 (~151 Ma) required 

extrapolations of seafloor spreading half-rates from 

younger anomalies (Ebinger and Tucholke, 1988).  

Because there is some uncertainty regarding exactly 

where a given seismic marker pinches out, and 

additional uncertainty about Jurassic seafloor spreading 

rates, age constraints for pre-Mid-Jurassic strata in the 

Sohm Abyssal Plain in particular should be regarded as 

approximate.  

Salt contact maps 

Correlation of the intersection between the base salt 

surface (or its corresponding weld) and strata deposited 

in front of an advancing allochthonous salt body, 

provides a means of tracking the movement of salt 

through time, through the production of salt contact 

maps.  In this study, preliminary salt contact maps were 

generated to better understand the relative timing and 

trajectory of salt expelled from the Huron and 

southwest Laurentian subbasins.  Through time, the 

seaward boundary of the Banquereau salt nappe 

(described in a later section) and the corresponding salt-

sediment contact, shift generally (but not exclusively) in 

the seaward direction.  The ramp-to-flat geometry of 

the basal salt marker reflects a balance between the 

rate of horizontal salt advance and the rate of vertical 

sediment accumulation (Fletcher et al., 1995).  During 

periods of rapid salt advance and/or slow sediment 

accumulation, the base salt surface will show only a 

very gradual low-angle climb up stratigraphic layers 

όǇǊƻŘǳŎƛƴƎ ŀ άŦƭŀǘέύ ŀǎ ƛǘ ƳƻǾŜǎ ǎŜŀǿŀǊŘΦ  Lƴ ǎǳŎƘ 

instances, there are larger error bars on the position of 

the salt contact because of increased uncertainty about 

where the seismic horizon terminates along the nearly 

parallel base salt surface.  In contrast, during periods of 

slow horizontal salt advance and/or rapid sediment 

accumulation in front of the salt, the base salt surface 

will climb more abruptly through stratigraphic layers 

όǇǊƻŘǳŎƛƴƎ ŀ άǊŀƳǇέύΦ  Lƴ ǎǳŎƘ ƛƴǎǘŀƴŎŜǎΣ ǘƘŜ ǎŀƭǘ 

contacts are more confidently placed.  In some 

instances, correlation of base salt ramps aided the 

generation of salt contact maps, and provided 

additional constraints on the movement of 

allochthonous salt on the eastern Scotian Slope.   

Line drawings and structure maps 

Four composite dip sections were assembled from 

available seismic profiles, and line drawings were 

generaǘŜŘ ǘƘŀǘ ǎŜǊǾŜ ŀǎ άŘƻǿƴ-ǎƭƻǇŜέ ǘȅǇŜ ǎŜŎǘƛƻƴǎ 

across the eastern Scotian Slope (location shown in Fig. 

9).  From west to east they are named dip profiles D1, 

D2, D3 and D4 (Figs. 10, 11). Four composite strike 

sections were also assembled and line drawings from 

ǘƘŜǎŜ ǎŜǊǾŜ ŀǎ άŎǊƻǎǎ-ǎƭƻǇŜέ ǘȅǇŜ ǎŜŎǘƛƻƴǎ (from south 

to north named profiles S1, S2 (Fig. 12a) S3 and S4 (Fig. 

12b). These type sections are used to track proximal to 

distal and lateral thickness variations between key 

seismic markers, changes in seismic stratigraphy, and 

were selected to capture the range of structures 

observed on the eastern Scotian Slope.  Line drawings 

can be found at the end of the manuscript. 

The water column in all type sections was depth-

converted using a velocity of 1500 m/s.  As such, the 

vertical scale bar for the water column is in meters 

(identified in blue text) whereas the vertical scale bar in 

the sub-surface is in seconds (twt; identified in black 

text).  This correction significantly reduces velocity sags 

associated with deep seafloor canyons and removes the 

overall velocity sag on dip profiles associated with the 

seaward increase in water depth.  Similarly, water-

column velocities were depth-converted on all time-

structure maps.  

Seismic stratigraphic framework ς eastern Scotian 

Shelf and Slope 

Regional seismic horizons were correlated across the 

shelf and slope of the study area and were used to 

separate the stratigraphic succession into seven mega-

sequences.  The boundaries between these mega-

sequences mark distinct phases in the seismic-

stratigraphic evolution of the slope.  Following a 

description of the basement architecture, we describe 

each mega-sequence (MS), including bounding horizon 
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 characteristics, sediment thickness distribution, seismic 

facies character, distribution and style of structures 

(including evidence for salt movement), and where 

possible the interpreted linkage to shelf depositional 

systems, including the location of shelf-edge 

trajectories.  Except for MS-6, which encompasses 

about 60 Ma, most of the mega-sequences are believed 

to range from 10 to 35 Ma in duration, though there is 

considerable uncertainty about the age of strata in MS-

1 and MS-2.  

Basement structure 

Key basement elements in the study area are shown on 

the time-structure map in Figure 13.  The landward 

parts of the study area are dominated by two basement 

elements - a deep rift graben known as the Huron 

Subbasin (an eastern extension of the Abenaki and 

Sable subbasins), and a prominent basement high that 

borders it to the south, referred to as the South Griffin 

Ridge (SGR) (OETR, 2011; CNSOPB, 2013; Fig. 13).  No 

clear basement marker is present below the Huron 

Subbasin on profiles D1 through D4 (Figs. 10, 11).  

Instead, a generally poorly imaged faulted interval is 

observed beneath its northern flank on all four type 

sections.  Based on its faulted appearance and 

similarities in seismic facies to synrift clastics on the 

LaHave Platform, the interval is interpreted to 

correspond to a Triassic synrift succession beneath a 

deformed interval of autochthonous salt.  The lack of 

impedance contrasts between synrift clastics and 

Meguma basement has previously been noted by Wade 

and MacLean (1990), and forces correlation of an 

approximate top-basement marker beneath the synrift 

package, increasing interpretation uncertainty.  

Similarly, no obvious seismic reflection defines the top 

of the South Griffin Ridge (SGR); rather, it is identified 

principally on the basis of patterns in sedimentary units 

in the Huron Subbasin adjacent to the SGR.  The 

structural high appears to be asymmetric on time-

migrated seismic profiles, with a steeper wall on its 

landward side that generally lacks coherent reflections, 

and a less steep seaward flank that shows subtle 

faulting.  The weaker northeast continuation of the 

ECMA is found about 30 km seaward of the SGR (Fig. 3); 

as such the SGR is located landward of the COB and 

probably corresponds to a large faulted horst block 

composed of continental crust.  The elevated structure 

is likely veneered by salt expelled from the Huron 

Subbasin (Figs. 10, 11), but we emphasize that these 

interpretations are based on subtle seismic reflection 

patterns in a poorly imaged part of the seismic section 

on all four type profiles. 

In the Call area southeast of the SGR, the top basement 

marker is increasingly reflective, showing a 

corresponding increase in rugosity towards deeper 

water on section D1, D2, and D3 (Figs. 10, 11).  Nearest 

the SGR, one or two high amplitude reflections define 

the top basement surface, which has a smoother, 

generally low-relief topography offset only by minor 

undulations that may correspond to planar faults 

(Sibuet et al., 2012; see also Deptuck, 2011).  The 

smoother basement character passes to the southeast, 

below and seaward of the BSW, into a highly rugose 

topographic surface with strong returns coming from 

one or two high impedance reflectors.  The top 

basement surface is characterized by alternating peaks 

and troughs.  In Figure 13, the sharp crests of these 

structural highs are identified by red dots and broader 

structures with multiple smaller peaks are identified by 

red lines.  In general, the top basement surface gets 

shallower towards the south and southeast, where 

ōŀǎŜƳŜƴǘ ƘƛƎƘǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ōǊƻŀŘŜǊΦ  ¢ƘŜ άǇŜŀƪǎέ 

identified from one profile to the next commonly align, 

forming northeast-trending structures that can be 

continuous over distances of 20 to 40 km or more.  

Minor offsets are apparent along these structures and 

could have taken place across northwest-trending 

accommodation zones (transfer faults/fracture zones or 

relay ramps).  These basement highs range in width 

from about 3 km to >7 km, with a maximum of 400 to 

650 ms (twt) of relief relative to the immediately 

adjacent structural low.  Using a conservative refraction 

velocity estimate of 5 km/s (from Funck et al., 2004), 

the maximum relief of these structures therefore ranges 

from 1.0 to 1.6 km.  Internal reflections are generally  
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