Contrasting salt tectonic styles on the western versus central parts of the Scotian Margin, offshore Nova Scotia - Part 2
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Western Margin - Summary

Perspective view showing the largely welded out
landward parts of the Sable Slope Canopy (left
part of image), passing seaward into the

Central Margin - Summary

61°0'W 60°30'W 60°0'W 59°30'W 59°0'W 58°30'W 61°0'W 60°30'W 60°0'W 59°30'W 59°0'W 58°30'W
] l I l I l

4 = T B SV % + Present Say canopy region wh(_are Ieriary The LP Province for the most part formed a stable slowly subsiding continental platform that accommodated up to Unlike the western part of the margin, the thickest parts of the primary salt basin along the central margin were probably
e E i F e 0 o : |In contrast to the western minibasins and turtles dominate (right part of . . . . » ”» . . . . .
3 I Iz r, - | - . _ : image). Image clipped at the Upper Cretaceous four km of Jurassic, Cretaceous and Cenozoic strata dominated by non-marine to outer neritic depositional located beneath the modern shelf. Thick Jurassic and Cretaceous stratigraphic successions loaded the salt and
2] s :] Y7 i e’ ° Scotian Margm, salt canopies RPE et ey st M A Hirlle efrusture environments. The northern parts of the autochthonous salt basin extend as narrow grabens onto the LaHave expelled much of it seaward into a complex arrangement of amalgamated allochthonous salt bodies that now lie in
@ : Y W LA AR d inate th tral rt fth i the centre of the ir’na eis C o?n rised of Lower Platform, forming local depocentres dominated by Jurassic downbuilding and localized detachment towards the deepwater.
Tz . # N ie = X e’ s dominate the central parts © c £ TR | B P s i s’?rata P margin hinge zone (e.g. within the Mohican Graben Complex).
3 B ey o . :‘,' Ve , R margin _ The Comp|ex salt ' v A broad range of salt expulsion styles are interpreted from the dense grid of 2D and 3D seismic surveys covering the
o= R R K - . : The SD Province experienced significant asymmetric subsidence causing rifted basement and the overlying Sable Canopy Complex. Significant variations in expulsion style occur both from east to west and from shelf to slope.
SR o« K il L : tectonic style here reflects, in - - - e - - - - - -
- T ow P Fomosensot St T Bl e - _y _ bt autochthonous salt basin to flex and tilt seaward of a prominent postrift hinge zone. The onset of postrift subsidence These styles include counterregional systems, salt based detachments, hybrids of both counterregional and roho
; h [ Ee a%‘jge,d ﬁ ) ' part, the Increase In sediment decoupled the deformation styles above and below the autochthonous salt layer. Widespread thin-skinned systems and amalgamation from numerous vertical salt stocks.
iy % LN : . t f th J - t detachment (gravity gliding) of cover strata and associated raft tectonics are believed to be a product of this
Chtad N\ U - RN T 5 ¢ Inpu rom € urassic 1o S e e e _ - = seaward tilt. Similarly, detachment folds, thrust propagation folds and reverse faults that are widely recognized in Variations in expulsion styles are responsible for forming two separate canopies on the central Scotian margin: the Sable
{g} ST Cretaceous “Sable Island Delta” S —— ———— . tht_a landward parts of the DM Province, probably record dowrj-slope shorte.ning In response to up—slc_)pe thin- Shelf Canopy and the Sable Slope Canopy. Athird canopy system may allso be present in the eastern portion of this
) e | " Comeon 5 1§ left All hth It SN SN e skinned extension (Deptuck et al. 2009; Deptuck, 2010). Salt pillows, salt anticlines and salt rollers dominate the study area where we suspect salt tongues merge, but data quality in this areais poor (below).
S Evemesineag E i ( e ) - OC onous Sa SD province and are all firmly rooted to the autochthonous salt layer. The increased density of taller salt stocks and
Newbum H.33 Balvenie 879 Canopies IN the central Scotian waIIsinthg DM Provi_nce_could indicate thatgome: salt flowed from the SD Province toward the I_I)M Provinc'e,. but our Counterregional s_ystem_s are primgrily responsilple for expelling salt into the Sable_ Shelf Canopy. I__%asement
oo A48 preferred interpretation is that the SD Province is located along what was the tapered margin of the original salt architecture, and in particular a series of well-defined horsts, appear to have strongly influenced the location of salt

margin developed during
multiple periods and styles of
expulsion, summarized in the
images below and described on
the right panel.
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basin (see below), and the lack of taller salt bodies instead reflects a generally thinner and patchier primary salt
layer across this area.

feeders that supplied salt to the Sable Shelf Canopy (see map below). Allochthonous salt in the Sable Slope Canopy
was derived from a number of sources, including amalgamated salt stocks, counterregional systems, rohos and hybrid
forms. The two canopies are directly linked in multiple locations by salt detachment welds. These welds represent
previous extensional detachment systems that initiated in the Sable Shelf Canopy and merged with allochthonous
canopies developing downdip, resulting in large scale detachments up to 70 kilometers long.
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The Sable Slope Canopy can be separated into an eastern region, where salt tongues were expelled and amalgamated
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expulsion system that transitions to a
detachment. Pairs of black circles
indicate locations of salt welds.

Early Cretaceous
| Jurassic and Older

structures in the proximal parts of the DM province develop in response to up-slope extension driven by gravity
gliding (Deptuck, 2011). | i
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salt feeders aligned with

Postrift deformation in the DM Province was dominated by expulsion of salt stocks and wall, commonly with salt basinward edge of auto. Autochthonous
Profile showing basinward leaning salt feeders and resulting salt tongues. Basement character overhangs and locally forming salt tongues. Postrift subsidence probably took place relatively uniformly, such that salt basin salt basin
IS interpretative. Salt tongues on the slope have merged to form a canopy. Possible suture is down-building and passive loading of salt dominated the central parts of the province (Albertz et al. 2010), with v Salt
noted by a dashed line and the pairs of black circles indicate location of salt welds. variable amounts of shortening also recorded. A chain of sub-circular minibasins is present along the landward » Autochthonous & Satweld
_ _ boundary of the DM province, and these are believed to approximately define the seaward transition into thicker 77 saltbasin 1) o @S @an 0 o
Hybrid expulsion system autochthonous salt (see Area 1 on first panel). The most proximal salt bodies appear to have been expelled from ¢ salt \ D'reCtr:O” of
underlain by welded salt these basins. Stepwise offsets from one minibasin to the next along the landward boundary of the DM Province, and detachment

feeders. (left) Time structure
grid of the K78 seismic horizon
and line drawing location.

similar offsets in the salt bodies expelled from them, may be associated with synrift transfer zones that segmented
the primary salt basin. Coupled with the northeast oriented basement fabric (horsts and grabens), these transfer
zones are interpreted to have controlled the landward limit of thickest salt and also strongly influenced the

b. Salt based detachments (Roho)
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f. Canopy loading and turtles

Salt expelled via Roller faults

salt stocks

orientation of many allochthonous salt bodies.

Jurassic illustrating the maximum paleo-extent of the
Sable Shelf Canopy and the location salt stocks and walls
in deepwater (Kendell, 2012)

Cretaceous. Salt originally from the Sable Shelf Canopy
IS being expelled basinward and merging with
Cretaceous aged canopies on the slope (Kendell, 2012)

. — = V5 = The Outer ECMA Province, if it corresponds to subaerial volcanics, would define a terrestrial boundary on the
= N\ —+ seaward side of a newly formed shallow marine basin. In terms of salt tectonics, the outer ECMA province is a
8 | = region where localized salt tongues overhang Jurassic and Cretaceous strata in the northeast and a more c) S bw
—g~ Counterregional TWT (ms) significant salt canopy (Shelburne Canopy) flowed across Jurassic strata to the southwest. Emplacement of /ﬁ;”é’éble SHalf
rotated subbasins subaerial volcanics is believed to have loaded the autochthonous salt layer along the seaward boundary of the DM - Canopy’
Province as the original salt basin split apart. It is also possible that the short-term delay in subsidence caused by

these subaerial volcanics could have allowed salt to continue accumulating for a short time after break-up (Jackson
etal. 2000).

(above) Balvenie Roho System - Cretaceous strata offset by listric faults soling into a
detachment weld. Pairs of black circles indicate locations of salt welds. (bottom left)
Perspective view looking up the slope at the Balvenie Roho System. (bottom right)
Time-structure grid on the K78 seismic marker and corresponding interpretation.
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Salt 05 RAN o SNRCR sall sloek Examples of turtle structures in the central DM Province where down-building of minibasin strata dominates. ' ’

c) Schematic paleogeographic diagram of the Tertiary.
Widespread salt-based detachment systems along the
slope and the formation of the Sable Slope Canopy. BRS-
Balvenie Roho System (Kendell, 2012)
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