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SEISMIC PROFILE AND INTERPRETATION
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PANEL A
2006 SLUMP EDGE
2008 SLUMP EDGE
2009 SLUMP EDGE
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Small differences between traced lines of the slump edge scarps
between years are within resolution limits of the imagery and

DO NOT indicate slope movements. Thus between 2006 and 2009
the IKIT slump is interpreted to have been stable.
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COMPARISON BETWEEN A RECENT 2D SEISMIC PROFILE COLLECTED BY THE GSC (ABOVE)
AND CORRESPONDING PROFILE (BELOW) FROM THE IOL 3D VOLUME
NW SE
Horizontal
Distance (m): 0 10000 2?000
[}
0.56 SEAFLOOR~
7)
a
g H
[e]
o
w
2
E 1.06;
o %
S (O]
< — <
o =
- <
la)
>
S
o 150
=
(=
2.06
3D Profile Arbitrary Line D

D
B
CA
LEGEND AND NOTES
Seafloor
Acoustic Seismic Horizon
PEAK (+)
e
o
=
<
w
=
<
1

TROUGH (-)

FUGRO REVISION REFERENCE

0 Aug.26/15 ISSUED FOR FINAL REPORT Cs CWL EC
C Mar. 16/15 DRAFT C FOR SUBMISSION AC CWL EC
REV. DATE DESIGNATION DRAWN | CHECK'D | APPR'D
SCALE
0 5 10 15 20

[ I I |
KILOMETRES (km)

PREPARED BY

2D AND 3D SEISMIC PROFILE COMPARISONS
SOUTHERN BEAUFORT SEA

JOB NUMBER: 20110068 DRAWN BY: AC
DATE: AUGUST 26, 2015 CHECKED BY: CWL

REV
DWG NO: 20110068-PRO-3D2D-E08-0 ENCLOSURE: 8 0




NW
80

APPROXIMATELY 30,000 - 21,000 YEARS BP

DISTANCE IN KILOMETRES SE
70 60 50 40 30 20 10 0

100

200 =

300 =

400 =

500 =

600 =

700 =

800 =

900 =

1000 =

1100 =

1200 =

1300 =

NW

~ "MODERN SEALEVEL ~— =~

SEALEVEL FALLING

28,000 YEARS BP
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* Local falling relative sea level (lowering of average global sea-level) results in
subaerial exposure of the Beaufort Shelf.

e The northwest margin of the Mid-Wisconsinan Laurentide Ice Sheet (LIS) was most
likely situated to the east and southeast (Dyke et al. 2002), leaving the Beaufort Shelf
ice-free.

 Subaerial exposure of the Beaufort Shelf and proximity to the LIS resulted in the
aggradation of glaciofluvial sediment (Unit E of Hill et al. 1985) with contemporaneous
aggradation of ice-bearing permafrost (blue stipple) as the unit was deposited on the
shelf.

- The Mid-Wisconsinan interstadial was generally cooler than today resulting in a
thick, extensive arctic ice shelf cover during this period.

APPROXIMATELY 19,000 - 16,000 YEARS BP
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» Sustained deposition of glaciofluvial sediment resulted in progradation of the shelf
margin (large-scale clinoforms) until the Beaufort Shelf was completely inundated by
the cold based LIS. Ice-bearing permafrost aggraded into upper portion of prograding
clinoforms.

« LIS buttressed against Arctic ice shelf resulted in the formation of a thick ice shelf —
ice sheet mélange with keels reaching 650 - 820 m below modern sea level. Mega-
scale glacial lineations (MSGL) were carved into the seabed by mélange ice keels
moving parallel to the shelf edge suggesting the Arctic ice shelf was in motion at this
time.

« Contemporary seafloor profile (red line) is represented by reflector H5.

12,000 - 9,000 YEARS BP
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* LIS has retreated fully from the Mackenzie River catchment and meltwater inputs
have ceased.

« Transition from stratified glacimarine to marine sedimentation continued on the
slope, pinching out near the shelf edge (Unit 2).

- Continued rising of average global sea level and local glacioisostatic adjustment/
basin subsidence perpetuated transgression of the Beaufort Shelf. Deposition of Unit
B, from reworked Unit C.

» Sea ice scour of the sea floor and zone of erosion of Unit C migrated shoreward
during continued transgression.

APPROXIMATELY 21,000 YEARS BP
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1000 = » Expansion of the LIS into areas south of Inuvik (Murton et al. 2007) likely caused
local glacioisostatic depression of the crust, resulting in flooding of the central Beaufort
Shelf and deposition of glacimarine muds (Unit D of Hill et al. 1985).
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16,000 - 13,000 YEARS BP
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1000 = * The LIS began retreating southward (Murton et al. 2007). Meltwater sheet-flow
across the Beaufort Shelf deposited stratified glacimarine sediment on the Beaufort
Slope (Unit 3).
1100 = - Glacimarine sediments pinch out at or near the modern shelf edge and are crosscut
by ribbon-like mass transport deposits on the slope.
« Icebergs calved from the Arctic Ice Shelf, Laurentide and Innuitian ice sheets
1200 = (including former large ice streams in Amundsen Gulf and M'Clure Strait and other
marine channels farther north) scoured the seabed of the upper slope to between 100
1300 = and 450 m below modern sea level.
« The deglacial relative sea-level of -70 m (Hill et al. 1985) facilitated subaerial
erosion of channels on the Beaufort Shelf (Kugmallit Channel, kit Trough, Niglik
Channel). Downslope meltwater flow eroded Kugmallit Channel which incised the
slope and can be traced on the modern seafloor to present water depths of at least
750 m.
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¢ Continued transgression of the Beaufort Shelf, with Unit A marine muds deposited
1100 = on the seabed in water depths >?10m.
« Unit A buried older Unit B scour marks as the modern sea ice scour regime
developed in shallower water depths.
1200 = « Stratified marine sedimentation continued on the slope (Unit 1), pinching/thinning
out near the shelf edge
- Stratified glacimarine and marine sediments on the shelf edge eroded by storm
1300 = . . ) .
wave/current action during transgression and subsequently by the modern shelf margin
jet.

» At present, the slope and outer shelf are sediment starved.
« Unit B deposited in water depths <10m.

APPROXIMATELY 21,000 - 19,000 YEARS BP
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1000 = e Further northward expansion of the LIS (Murton et al. 2007) resulted in aggradation
of glaciofluvial and reworked aeolian sediments (Unit C of Hill et al. 1985; Blasco et al.
1990) on top of glacimarine mud (Unit D of Hill et al. 1985).
1100 = - High fluxes of subaerial proglacial sediment from the ice margin resulted in
widespread contemporaneous aggradation of ice-bearing permafrost in Unit C,
aggradation of permafrost in Unit D and further freezing of Unit E.
1200 = + The subaerially-exposed Beaufort Shelf was subsequently inundated by cold-based
LIS.
1300 =
13,000 - 12,000 YEARS BP
NW DISTANCE IN KILOMETRES SE
80 70 60 50 40 30 20 10 0
1 1 1 1 1 1 1 ]
L e - — MODERN SEALEVEL _ L L e o m e r— ——————
. OO OL OO IR0
> i - . 3 0 S 0 0 2 i W 3 3 3 3 0 3 3 X TEe s s s s s 808 MQOOOOCK]
° ICEBERGS o oo R BRI 7K
y e O e e SRR
100 =
200 = SEA LEVEL RISING
MEGA-SCALE
300 = GLACIAL LINEATIONS UNIT 2
(H4a & H5)
400 =
STRATIFIED GLACIOMARINE
SEDIMENTS OVERLYING
500 = SHEET-LIKE MTDS
600 =
700 =
800 =
900 =
1000 = e LIS retreating to ~600 km south of Mackenzie delta (Lemmen et al. 1994).
- Relative sea level rise, driven principally by rising average global sea-level, caused
transgression of the Beaufort Shelf and erosion of uppermost Unit C.
1100 = - As sea level rose, iceberg scouring on the upper slope ceased at ~12,000 years BP.
- Sea ice scouring began on the Beaufort Shelf.
- Stratified glacimarine sedimentation continued on the slope, pinching out near the
1200 = shelf edge (Unit 2).
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