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INTRODUCTION

S
| . . Locati foist 50010 020 PCO060 on Huntec b i The olacimar B aleodt hv attime of Paleo-topographic reconstruction of the southeast DI S C U SS] ON
The continental shelf off southeastern Canada was glaciated numerous times ocation ot piston core On Huntec bOOMET SCISMIC traverse. 1he g ac1mar1nei A o aﬁiigi Sggt%?; ciglallov:/r-r:a(r)\ q Grand Banks centered on Halibut Channel. This
in the mid to Late Pleistocene. The resulting continental shelf morphology s section and unconforr_mty Were subsamplqd for radiocarbon datgs. A rachqcarbon side of 12.3ka "C (with some time transgression) reconstruction was derived from low water elevation Time/Distance
consists of banks and glacially over-deepened shelf-crossing troughs. ’ i/; unconformity  "2" (13.7 lga Cal.) was assigned fo; jtheT upper }l}mlt %f t}fle ulilconformltyfnill T%’lmty Bay. ghlfl su-ggestts1 tlglt a N indicators such as submerged shorelines, beaches, - |
ey | - second erosive event occurred 1n Irinity 1rough atter the retreat of the 1ice stream further into the Bay aleo-shoreline delta and shallow unconformities. Low-stand ime , . : .
. . | . | | : NG Te : - Brandal Basin Laurentian Channel/Fan Halibut Channel Trinity Trough/Fan
Over-deepened basins, constructional moraine complexes, till deposits and and may have been another flood event. This unconformity is identified in water depths of 280 m, Paleo-bathymetry, 40 m C.1. isopleths represent earliest post-glacial crustal Radiocarbon
interbedded glacigenic debris flows with glacimarine sediments are elements well below the marine low stand. Low-stand Isopleths elevation. All elevations inside the red paleo-
common to these troughs. Within this setting a giant moraine breaching, mid- *  Control for Low-stand elevations | ghoreline would have been above sea-level. Much of
axis marginal meltwater channeling in late glacial sediments, ubiquitous late / Bl Prosent Topography/ the Grand Banks, St. Pierre Bank and some of Green
glacial unconformities found in deep water below the Holocene transgression ~| Bathymetry with coastiine Banks would have been islands. This paleo- 10
and large sandwave field are observed as possible indicators of flood events. topographic reconstruction suggests that bottom
Evidence shows the presence of hyperpycnal deposits in nearby Orphan currents may not have solely accounted for the @® 10.6 “C ka (12.5 ka Cal)
basin as described by Tripsanas and Piper, 2008. Piper et al., 2006 has also development of the sea floor unconformity in Halibut 11 P “njoﬂfggfity ® 109 “C ka (12.4 ka Cal)
documented flood events on Laurentian Fan which have been dated between channel and is more likely due to glacial sheet e ithin channel £l
14 - .
17 and 14 "C ka. - | flooding. Unconformity Flood
z. 2009&)4? day 256/0:310-0900 1 2 » 6 »
We will attempt to show, through interpreted high resolution seismic profiles A _ ! :cfl;lofgu]:;((ilgégf];?rncsal) ﬁcingé(;t(; inl'éf tﬁff;h
and core data from Trinity Trough, Halibut Channel and Brandal Basin, how ’
the above indicators can be attributed to flood events that allowed sediment 13 121 Mfc ka.t(y“‘s ka.Cab
. unconiormi
flux to deep ocean basins . . elarge volume semi-continuous glacigenic debris flows in Orphan Basin when ice stream was at shelf-break 13.8 “C ka (15.9 ka Cal
: N Outburst Flood @ e shelf Shawetal. 2008
~ | : TSS9 E eretreat from shelf-break to still-stand at tabular tills deposited with loss of dilatency, glacimarine deposited 14 )
ce Stream N\ — N\ 1o T @ 14.2 C ka (16.1 ka Cal) f 14.0 "C ka (16.3 ka Cal)
A\ E o . - . . . . . . Laurentian Fan, estimated age of moraine flood
10 @  eretreat to Trinity moraine position with build-up; created a sub-glacial basin (Catalina Basin) Piper et al., 2006 o
. . . . . . - ama—n 14
Trinity Trough, Halibut Channel and Brandal Basin, their locations shown on the above map, ~ - 400 . o . , . 15 15.2 "C ka (18.2 ka Cal) 11>4i8 C,ﬁ“‘ (17.1 ka Cal)
are shelf crossing troughs and basins featured in this study. * Ice thickens at moraine increasing sub-glacial pressure, sub-glacial lake forms FL OOD E VENTS ]N B NDAL BA S]N ® incenformity elow till tongue Catastrophic Flood(s)
«Sub-glacial lake catastrophic discharge/jokulhaup and moraine breach at 16.0 ka “C (19.2 ka Cal) Catastroohic Flood. 16.0 “C ka (19.2 ka Cal)
16 atastrophic Flood(s) moraine breach and mud
0 ) ) ) o ) turbidite, Orphan Basin,
D | ﬁ fomerseateet 100 = *E3 erosion and channelization followed by R3 chocolate red mud turbidite in Orphan Basin ° 16.5 “C ka (19.5 ka Cal) Tripsanas and Piper, 2008
E Laurentian Fan,
A CATASTROPHIC FLOOD OCCURRED IN TRINITY TROUGH/FAN o , , . , . . | Piper ot al 3006 |
o *Flushing/bypass or thin shelf deposits distal to moraine, some deposition near breach Unconformity events: Brandal Basin 17
00 . . o 50m 1 kilometre LBU ﬂljld [JBU bt
400 *[ce stream retreat to edge of Catalina Basin (or further) — Seabed  “meonformities
A giant moraine breaching, located in Trinity Moraine failure/breach configuration Proposed ice positions at Trinity Moraine during flood event. «Correlative with debrites, iceberg scouring and unconformities in inner shelf basins

Trinity Trough may have been from a
rapid outburst flood release of a sub-
glacial lake found in Catalina basin, an
over-deepened basin within the trough.
This sudden release of sub-glacial water
occurred when the moraine collapsed
removing about 2 km’of sediment (see
diagram at right). This collapse created a

Unconformity flood events are similar in age with an estimated age between 12.1 “C ka (13.6 ka Cal) and 13.1
“C ka (14.8 ka Cal) in Halibut channel and 12.3 "“C ka (13.7 ka Cal) in Trinity Trough (see table). This implies
similar timing for a regional flood event, suggesting a broad based change in ice conditions possibly due to
change in climate conditions. The derived sediments partially or completely by passed the shelf and were
delivered to the slope.

«Younger unconformity at 12.3 ka “C (13.7 ka Cal) may be due to another erosional flood

«Piper et al., 2006 described a large scale erosional flood event on Laurentian Fan, dated 16.5 ka “C (19.5 ka
Cal)
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The Outburst flood event in Halibut Channel, with an estimated age of 14.0 “C ka (16.3 ka Cal) is similar in age
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slope of 7 degrees on a 25-40 km scarp E V] D E N ( E 0 F A F LOO D [ N H A L ] B l / T ( H A N N E L to a flood event described by Piper et al., 2006 in Laurentian Fan dated at 14.2 ka "C (16.1 ka Cal) (see table).
face. ; This implies similar timing for regionally base events. This flood event carved channels into glacial sediments in
‘, . front of the Halibut Moraine and delivered sediments to the slope. This occurred during an overall retreat of the
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Map of Trinity Trough located on the Northeast Newfoundland Shelf, showing the location ' N . approximate positions of the borehole and o : These unconformities may have occurred from glacial floods. Cal). This would suggest regional flood events and changes in ice conditions and likely climate.
of Trinity Moraine, over-deepened basins and core and seismic cross-sections along with the A 3-D view of Trinity Moraine, based on Olex data. piston cores (red dot) in front of Halibut
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