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Trans-Labrador Sea Modern Reflection Data Show Unorthodox Rift
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During 2006 Geophysical Service Incorporated (GSI) acquired two regional multi-channel seismic
(MCS) reflection lines across the Labrador Sea at the approximate latitude of the northern Saglek
Basin, on the Labrador shelf (Canada) and Lady Franklin Basin on the Greenland shelf
(Denmark). More precisely, the two NE-SW trending lines run between 59° and 63° North Latitude
and 51° to 63° West Longitude and are each approximately 750 km long. The data was acquired
using a 7200 m streamer, a 37.5 m source point interval, and a 12.5 m group interval resulting in a
nominal fold of ninety-six. The lines were recorded to 12 seconds and processed to prestack time
migration using a Kirchhoff curved ray algorithm.

These data are crucial for deciphering the nature of the basement beneath the sedimentary cover
of the Labrador Sea shelf, slope and rise. They also help to clarify the evolution of the Labrador
Sea and its sedimentary basins through the following stages: 1) Mesozoic intra-cratonic extension
(intercontinental rifting); 2) mantle exhumation and transitional crust formation; 3) Cenozoic
oceanic crust creation (oceanic rifting) and 4) cessation of oceanic rifting (drifting) with associated
prominent regional thermal subsidence. The lines are complementary to earlier MCS research
data in the area and offer critical information in determining:

(a) if any true oceanic crust was emplaced between the northern Labrador and Greenland
margins;

(b) the location, timing, extent and modality of such emplacement; and
(c) if a continuous mid-ocean ridge was active in the area.

These lines will also provide fundamental geoscientific data in support of Canada’s ongoing
United Nations Convention on the Law of the Sea (UNCLOS) negotiations regarding the
delineation of maritime jurisdictional boundaries in the Labrador Sea. Of particular interest is that
the lines show the presence of thick Mesozoic and probably older sedimentary basins with
potential hydrocarbon resources, in currently drillable water depths (3km) lying far seaward of the
200 NM Ilimit, and well beyond any boundary that might be defined by currently proposed
bathymetric criteria. In this regard the GSI lines can be used to support an extension of Canada’s
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jurisdiction boundary to include new areas of significant environmental and economic interest.
Similar observations relating to the extension of sedimentary basins into the Labrador Sea
deepwater have also been made using data sets that were recorded for petroleum exploration on
the Greenland margin.

Acknowledgements

Geophysical Service Inc., Pan-Atlantic Petroleum Systems Consortium (PPSC), NSERC, PRAC

Further Reading

Balkwill, H.R., McMillan, N. J., MacLean, B., Williams, G.L. & Srivastava, S.P., 1990. Geology of the Labrador Shelf, Baffin Bay
and Davis Strait. In: Keen, M. J. & Williams, G. L. (eds) Geology of the continental margins of eastern Canada. Geology of
Canada, 2, 293-348.

Chalmers, J.A. and Laursen, K.H., 1995. Labrador Sea: the extent of continental crust and the timing of the start of sea-floor
spreading. Marine and Petroleum Geology, 12, 205-217.

Chalmers, J.A. and Pulvertaft, T.C.R., 2001. Development of the continental margins of the Labrador Sea — a review. In: Wilson,
R.C.L., Whitmarsh, R.B., Taylor, B. & Froitzheim, N. (eds) Non-Volcanic Rifting of Continental Margins: A comparison of Evidence
from Land and Sea. Geological Society, London, Special Publications 187, 77—-105.

Commission on the Limits of the Continental Shelf (CLCS), 1999. Scientific and technical guidelines of the Commission on the
Limits of the Continental Shelf. CLCS/11, 91 pp. + annexes.

Enachescu, M., 2006. Hopedale Basin-1: Favorable geology, advanced technology may unlock Labrador’s substantial resources,
Oil and Gas Journal, 19 June, v. 104.23, p. 29-34.

Enachescu, M., 2006. Hopedale Basin-2: Atlantic of Labrador poised for modern exploration round, Oil and Gas Journal, 26 June,
v. 104.24, p. 36-42.

Enachescu, M., J. Hogg and S. Kearsey, 2006. The Hopedale Basin, Offshore Labrador, Canada: Stranded Gas and Remaining
Petroleum Potential, AAPG Convention, Houston, Tx.

Srivastava, S. P., Falconer, R. K. H. and MacLean, B., 1981. Labrador Sea, Davis Strait, Baffin Bay: Geology and Geophysics — A
Review. In Geology of the north Atlantic Borderlands, eds. J. Wm. Kerr and A.J. Fergusson. Can. Petrol. Geol. Memoir 7, 333 —
398.

Srivastava, S. P., Verhoef, J. and Macnab, R., 1988. Results from a detailed aeromagnetic survey across the northeast
Newfoundland margin, Part I: Spreading anomalies and relationship between magnetic anomalies and the ocean-continent
boundary. Marine and Petroleum Geology 5, 306-323.

Srivastava, S. P., and C. E. Keen, 1995. A deep seismic reflection profile across the extinct mid-Labrador Sea spreading center,
Tectonics, 14(2), 372-389.

Let it Flow — 2007 CSPG CSEG Convention 298



