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1 Overview 

The NS08-2 Call for Bids includes two parcels located on the present-day slope in water depths ranging from 
1000 to 3600 m.  The following document describes the geology of the southwestern most Sable Subbasin to 
provide geological context for Parcels 1 and 2 in the 2008 Call for Bids.  

 

2 Sub-regional geology 

Four paleogeography maps for the subregional 
study area, presented in Figures 10, 11, 12, and 13, 
were constructed using available seismic and well 
data.  These semi-schematic maps provide an 
overview of the shelf depositional systems and 
corresponding deepwater depositional systems 
(studied primarily in the 4530 km2 Thrumcap 3D 
seismic survey area ςCNSOPB Program # NS24-S6-
1E/2E).  Improved understanding of sand 
distribution and timing on the outer shelf, 
combined with the identification of potential 
conduits for transporting coarse clastics beyond 
the shelf-edge, should help evaluate the potential 
for sand-prone reservoirs in the deepwater 
depositional systems in Parcels 1 and 2 of the 
NS08-2 Call for bids. 

2.1 Outer shelf depositional systems 

Although there is strong evidence for Jurassic-aged 
minibasins loading autochthonous salt in the areas 
of Parcels 1 and 2 (e.g. Figure 10 - likely containing 
Mohican to Mic Mac equivalent strata), the most 
important reservoir intervals are interpreted to be 
Lower Cretaceous deepwater turbidite successions 
supplied by the sand-prone Missisauga to lower 
Logan Canyon formations (Figure 14).  Coarse 
clastics from these formations were encountered in 
several wells on the shelf located 60 to 120 km NNE  

 
 
of the parcels (e.g. Queensland M-88, Alma K-85, 
Alma F-67, Demascota G-32, Musquodoboit E-23, 
Cree I-34, Cree E-35, Merigomish C-52, and Oneida 
O-25).   
 
On seismic profiles through shelfal areas of the 
subregional study area, the Missisauga and Logan 
Canyon formations are characterized by relatively 
flat-lying continuous, moderate to high amplitude 
seismic reflections (e.g. Figures 15 and 16). The 
reflections correspond to mixed sandstone and 
shale topsets, locally truncated by erosional 
channels or the heads of canyons that extended 
back onto the shelf.  The O-marker oolitic 
limestone member also produces a high amplitude 
seismic reflection within the topsets, and defines 
the boundary between the Lower and Upper 
divisions of the Missisauga Formation (as defined 
by Jansa and Wade, 1975).  Topsets, including the 
O-marker, pass seaward into discontinuous, 
generally low amplitude seismic reflections 
corresponding to mud-prone prodelta clinoforms 
of the Verrill Canyon Formation (Wade and 
MacLean, 1990).  The approximate maximum 
progradation limit of shelf depositional systems 
presented in Figure 10-13 is based on a 
combination of well data and recognition of 
seismically-defined clinoforms, where present.  In 
the Upper Missisauga to Logan Canyon interval in 
particular, upper slope clinoforms are commonly  
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offset by numerous listric growth faults that make 
identification of the paleo-shelf edge, and 
correlation of shelf stratigraphy into deepwater, 
challenging (Figure 15).   

Lower Missisauga Formation 

Below the O-marker, a well-developed paleo shelf-
edge is preserved in the NE corner of the 
subregional study area that marks the maximum 
regression of the Lower Missisauga Formation 
(Figure 12).  Lower Missisauga topsets and 
equivalent clinoforms prograded southward and, to 
some extent, sediment dispersal was constrained 
by the limited amount of accommodation that 
developed above the slowly subsiding Jurassic bank 
edge to the west, and a prominent salt cored 
Jurassic high to the east (near the Alma field; see 
Figures 11 and 12).  Above the Abenaki bank edge, 
wells like Queensland M-88 and Demascota G-32 
show a well-developed upward coarsening package 
that passes up-section from Valanginian shale 
(Verrill Canyon Formation) to coarser grained 
Hauterivian sandstone (Lower Missisauga 
Formation).  In Demascota G-32, the upper 150 m 
interval of Lower Missisauga strata has a net:gross 
of > 40%, composed of stacked, generally < 10 m 
thick, sands (Figure 17).   
 
In more rapidly subsiding areas between the 
Abenaki bank edge and the salt-cored structural 
high at Alma (and landward of Alma), progradation 
of Berriasian to Hauterivian topsets and clinoforms 
outpaced the creation of salt withdrawal 
accommodation, and hence the offlap break 
advanced seaward (building toward the south) 
(Figures 15 and 16).  Although there are no wells 
that test the expanded Lower Missisauga section 
directly east of Demascota G-32, the Cree I-34 well 
penetrated a similar seismic succession 20 km to 
the east (and 15 km landward of Alma F-67).  It 
encountered a >1000 m thick expanded Lower 
Missisauga section containing abundant sandstone. 
The upper 500 m of Valanginian to Hauterivian 
strata have a net:gross of > 55%.  These strata are 
probably time-equivalent to the upward-

coarsening trend observed at Demascota G-32.  
Cree I-34 also encountered an older (Berriasian to 
Valanginian) high net:gross interval consisting of 
five 70 to 120 m thick upward-coarsening 
regressive shale to sandstone cycles that mark the 
periodic advance and retreat of rivers crossing this 
part of the shelf.  In some cases very coarse 
sandstone to conglomerate were penetrated near 
the tops of these cycles (ExxonMobil et al., 2004).  
The Lower Missisauga interval penetrated at Cree I-
34 is probably somewhat representative of what 
would be penetrated 5-10 km east of Demascota G-
32, an area interpreted to be a primary source of 
clastics supplied to Parcels 1 and 2. 
 
The maximum seaward extent of the Lower 
Missisauga shelf-edge (just below the O-marker) is 
shown in Figure 12.  Maximum regression stopped 
about 1 km short of the Alma field, and Alma F-67 
penetrated the mud-prone clinoforms just seaward 
of the offlap break (corresponding to the Verrill 
Canyon Formation).  Predictably, Alma F-67 did not 
encounter any Lower Missisauga sands (Figure 17).   

Upper Missisauga Formation 

The oolitic O-marker was probably deposited 
during a period of relative sea level rise (Wade and 
MacLean, 1990) that caused a temporary halt to 
the seaward advance of Lower Missisauga deltas.  
On seismic profiles, the O-marker defines a break in 
the progradational character of the outer shelf that 
is consistent with a period of increased shelf 
accommodation, followed by a period of continued 
progradation as the sand-prone Upper Missisauga 
Formation advanced across it (Figure 15 and 16).  
Above the O-marker, the transition from flat-lying 
moderate amplitude topsets to inclined lower 
amplitude foresets defines a shelf-edge that can be 
recognized locally between the Abenaki carbonate 
bank edge and Alma (Figure 16).  This Upper 
Missisauga shelf-edge advanced abruptly seaward, 
extending the shelf more than 10 km south of its 
Lower Missisauga position (see also figure 15 of 
Cummings and Arnott, 2005, and figure 10 of 
Cummings et al., 2006).  Mapping the shelf-edge  
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trajectory, however, is increasingly complicated to 
the east of the stable Jurassic bank due to the 
increased frequency of growth faults (hence the 
shelf-edge in Figure 12 should be considered 
approximate).   
 
In contrast to the Lower Missisauga Formation, the 
salt-cored high near Alma does not appear to have 
influenced Upper Missisauga sediment dispersal.  
At Demascota G-32 and Musquodoboit E-23, the 
upper Missisauga Formation shows an abrupt 
upward-coarsening trend grading from an interval 
of interbedded shale, limestone, and sandstone 
(above the O-marker), to a >120 m thick interval 
dominated by medium to coarse-grained 
sandstone with a net:gross >70%.  These wells 
penetrate the seismically defined topsets of a 
progradational margin (Figure 17), and are 
comprised variably of braided fluvial to coastal 
plain deposits (Cummings et al., 2006, see their 
figure 7b).  A similar Barremian to Early Aptian 
Upper Missisauga package was penetrated at Alma 
K-85 and F-67, comprised of 10 to 200 m thick 
stacked, upward coarsening units interpreted as 
regressive delta-front sands advancing over 
prodelta muds (Cummings et al., 2005).  The distal 
Upper Missisauga Formation at Alma K-85 still has 
a net:gross of >40%.   
 
Further west, a 60 m upward coarsening Barremian 
sandstone interval at Oneida O-25 records the 
approximate position of the shelf-edge NW of 
Parcels 1 and 2 (Figure 12).  There appears to have 
been insufficient sediment supply coming from the 
NW to advance the Missisauga Formation to the 
edge of the underlying Jurassic bank at this time 
(Wade and MacLean, 1990).  Hence, the Missisauga 
delta in this area was perched above the stable 
shelf, and most of the Missisauga-equivalent 
clastics supplied to Parcels 1 and 2 instead are 
interpreted to have come from the Sable Subbasin 
to the NE where the sediment supply was greater 
and focused along an advancing shelf-edge. 

Logan Canyon Formation 

Coarse clastics of the Upper Missisauga Formation 
were blanketed by a 190 m (e.g. Demascota G-32) 
to 450 m (e.g. Merigomish C-52) thick Aptian shale-
dominated unit corresponding to the widespread 
Naskapi Member of the Logan Canyon Formation 
(Figure 17).  This shaly unit was probably deposited 
during a major transgression that drowned the 
Upper Missisauga delta platform (Wade and 
MacLean, 1990).  The transgression was followed 
by a period of upbuilding and outbuilding that 
prograded a mix of sand and mud across the shelf, 
corresponding to the Cree Member of the Logan 
Canyon Formation (Wade and MacLean, 1990).  
The Cree Member passes up-section into the Sable 
Member, a second transgressive shale unit, which 
in turn transitions into the sandier Marmora 
Member.   
 
On the stable outer shelf NW of Parcels 1 and 2 
(above the Abenaki bank), seismic facies equivalent 
to the lower part of the Cree Member have an 
aggradational-progradational character, passing 
from topsets to foresets that built out towards the 
bank edge (above and seaward of the underlying 
Missisauga Formation).  Oneida O-25 penetrated 
the topsets of this package and encountered a 
~120 m thick lower Cree regressive sand-prone unit 
above the Naskapi shale.   Progradation of the 
lower Cree offlap break in the Oneida area stopped 
about 10-13 km short of the underlying Abenaki 
bank edge.  Like the underlying Upper Missisauga 
Formation, only the seaward thinning prodelta 
clinoforms of the lower Cree Member reached the 
bank edge, hence inhibiting sand transport into 
deep water (Figure 12).   
 
In contrast, equivalent lower Cree strata to the east 
prograded to, and beyond, the Jurassic bank edge.  
The seismic profile in figure 10 of Cummings et al. 
(2006) shows the prominent progradational 
character and well-developed topset to foreset 
transition above the outer part of the Jurassic 
bank.  Limited faulting above the Jurassic bank 
allowed the preservation of these stratal  
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geometries.  Offlap breaks are also locally 
preserved on seismic profiles in front of the 
Jurassic bank edge through the southern part of 
the Huckleberry 3D seismic survey (e.g. south of 
Demascota G-32, where the bank edge turns 
sharply to the north).  These offlap breaks are 
shown in profile B-.Ω όFigure 16, which passes 
through the Huckleberry 3D survey), but the 
preponderance of growth faults seaward and to 
the east prevents following them more than a few 
kilometers.  In the area near Cree and Alma, the 
lower part of the Cree Member consists of two or 
three 30 to 75 m thick upward-coarsening 
sandstone units of Aptian age that abruptly 
prograded across shelf mudstones of the Naskapi 
Member.  They are composed of medium to 
coarse-grained sandstone that can be correlated as 
far south as Merigomish C-82 (Figure 17), providing 
some constraints on the location of the shelf-edge 
in this heavily faulted area (Figure 12).   
 
The remaining Albian to Cenomanian Logan Canyon 
Formation is highly aggradational. On the stable 
outer shelf NW of Parcels 1 and 2 (above the 
Abenaki bank), it forms a seaward thickening mud-
dominated wedge that is thickest at or seaward of 
the Jurassic bank edge (Figure 13).  At Oneida O-25, 
more than 600 m of shale-dominated strata were 
penetrated in the flat-ƭȅƛƴƎ ΨǘƻǇǎŜǘǎΩ ŀōƻǾŜ ǘƘŜ 
lower Cree equivalent section.  West of Evangeline 
H-98, these strata thicken to > 1100 ms (two-way 
time), near the edge of the Jurassic bank, with a 
pronounced further increase to more than 1600 ms 
(two-way time) across the bank edge.  Growth was 
accommodated along listric faults that appear to 
detach above the steep Jurassic slope, ultimately 
detaching above autochthonous salt.  At Evangeline 
H-98, the mid-Albian to Cenomanian interval is 
more than 2.5 km thick (Williams, 1991), and 
composed almost entirely of shale.  This 
predominantly shaly section could have been 
supplied by a mud-dominated system that 
advanced toward the SE across the outer Jurassic 
bank.  Alternately, shaly strata could also have 
been derived from muddy prodelta plumes 

transported along slope from sandier Logan 
Canyon depositional systems to the NE.  The upper 
part of the Logan Canyon Formation generally 
becomes sandier to the north and east of 
Evangeline, and Alma F-67 and Wenonah J-75 each 
encountered several 5-15 m thick upward 
coarsening sandstone intervals separated by 10-60 
m thick shale intervals.   
 

2.2 Breaching the shelf-edge and transport of 
Lower Cretaceous sands into deepwater 

Potential Berriasian to Aptian reservoir intervals in 
Parcels 1 and 2 were probably derived primarily 
from sand-prone deltas of the Missisauga 
Formation and lowermost Logan Canyon 
Formation.  Evidence for the transfer of Lower 
Cretaceous sediment into deepwater was 
presented by Piper et al. (2004) who documented 
Early Cretaceous soft-sediment deformation in 
cores from the Alma K-85, Alma F-67, and 
Merigomish C-52 (from the Upper Missisauga 
Formation to the Cree Member of the Logan 
Canyon Formation).  They recognized a wide range 
of sedimentary features indicative of mass failure 
on the outer shelf and upper slope, including large 
slide blocks, debris flow deposits, and turbidite 
sandstone beds deposited on the prodelta.  They 
also described a number of mechanisms capable of 
efficiently transporting sandy Lower Cretaceous 
sediment from the shelf-edge into deepwater, 
including: a) direct input from rivers in flood, when 
fluvial channels debauched near the shelf-edge 
(hyperpycnal flows during lowstands in sea level), 
b) earthquake-induced failure of thick outer shelf 
sands, and c) storm resuspension of outer shelf 
sands.   
 
In addition to the evidence presented by Piper et 
al. (2004), there is strong evidence on seismic 
profiles for periods of canyon incision (Figures 18 
and 19). Seismic facies below and seaward of the 
advancing Lower Missisauga, Upper Missisauga, 
and lowermost Logan Canyon formations are 
complex and commonly contain variable amplitude  
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