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This map shows the generalized hydrocarbon potential of the Canadian Arctic Archipelago and
northern offshore areas. Areas of high potential are shown in green, medium potential in orange,
low potential in yellow and no potential in light grey. Sedimentary basins that are not included in

this assessment are shown in dark grey (Figure 1).
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Figure 1. Generalized hydrocarbon potential of the Canadian Arctic Archipelago and

northern offshore areas.



High potential is defined as areas where all the petroleum system elements (source, trap,
reservoir, and seal) are considered to be likely present and favourable for hydrocarbon
accumulations, and where there is potential for large hydrocarbon fields (greater than 100 million
barrels of recoverable oil equivalent). Medium potential includes areas where the four petroleum
system elements are possibly present and could produce hydrocarbon accumulations, and there is
potential for small to medium sized hydrocarbon accumulations (<100 million barrels of
recoverable oil equivalent). Low potential covers areas where one or more of the petroleum
system elements are considered missing and the chance of a hydrocarbon potential larger than 5
million barrels of recoverable oil equivalent is small.

The areas shown in this assessment are underlain by 16 sedimentary basins that have at least some
potential of containing hydrocarbons (Figure 2).

1. Saglek Basin lies offshore Baffin Island, south of Cumberland Sound and extends along the
coast of Labrador as far south as about 56°N;

2. Baffin Margin along the east coast of Baffin Island extends south to Cumberland Sound. It
contains a number of small rift basins, and sub-basins. The Baffin Margin includes the shelf
and extends into the deep waters of Baffin Bay, but does not include the Baffin Fan at the
mouth of Lancaster Sound;

3. Lancaster Sound — Baffin Fan occupy Lancaster Sound between Devon and Baffin islands and
the opening of Lancaster Sound into Baffin Bay. A similar geological setting is thought to be
present in Jones Sound between Devon and Ellesmere islands, but virtually nothing is known
of the geology in that area, and there are six other small rift-style basins in northern Baffin Bay
and Nares Strait about which very little is known;

4. Hudson Bay Basin underlies most of the modern Hudson Bay and extends onto the mainland of
Manitoba and Ontario;

5. Moose River Basin is located under James Bay and extends onshore into northern Ontario;

6. Hudson Strait basins, are a number of small grabens located in Hudson Strait between
Southampton Island and the mouth of Hudson Strait.

7. Foxe Basin lies offshore between Melville Peninsula and Baffin Island;

8. Arctic Platform covers the southern Arctic Islands, parts of northern Baffin, and extends onto
the northern mainland;

9. Deformed Franklinian Belt forms a belt of deformed rocks that extends through the centre of
the Arctic Archipelago from Ellesmere to Melville islands between the Arctic Platform to the
south and the Sverdrup Basin to the north;

10. Sverdrup Basin underlies the northern and central parts of the Arctic Archipelago; it is divided
here into a northeastern part that is heavily intruded by igneous rocks; and a southwestern part
that is generally not intruded by igneous rocks.

11. Lomonosov Ridge is a bathymetric ridge that extends north of Ellesmere Island heading
towards the North Pole.

12. Lincoln Sea lies offshore northern Ellesmere Island and Greenland;

13. Arctic Margin occupies the offshore shelf and slope along the northwest side of the Arctic
Archipelago, facing the Arctic Ocean

14. Eglinton Basin is a graben, or series of slightly offset grabens extending between Eglinton
Island, across M’Clure Strait and onto northern Banks Island.

15. Beaufort-Mackenzie Basin includes the very thick deltaic deposits at the mouth of the
Mackenzie River, and the offshore deposits deposited in the slope and toe of the delta complex

16. Canada Basin is the deep water basin underlying the western Arctic Ocean.
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Figure 2. Phanerozoic sedimentary basins in northern Canada.

The highest potential for large oil or gas resources are in areas underlain by relatively young sediments
that either have discoveries, or geological conditions that are considered favourable for hydrocarbon
accumulations. These areas are: 1) the Beaufort-Mackenzie Basin, which hosts a number of very large
discoveries; ii) the central Sverdrup Basin in the central Arctic Islands between Melville and Ellef
Ringnes islands, which host the two largest conventional gas fields in Canada, along with a number of
smaller fields; iii) the Saglek Basin off southeastern Baffin Island which contains one large discovered
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gas field; iv) Lancaster Sound and the Baffin Fan at the mouth of Lancaster Sound, with several
identified prospects, the largest of which is the Dundas structure; v) the rifted Arctic margin along the
northwest side of the Arctic Archipelago; vi) the Lincoln Sea north of Ellesmere Island; vii) Baffin
Margin between Cumberland Sound and Lancaster Sound, which includes the Scott Inlet oil seep.

Medium potential is identified in several basins. In the center of Hudson Bay Basin there is some
potential for oil generation, but expected traps are small, the source rock is thin and may be only
locally mature, so the chance of drilling success considered low. Along Hudson Strait, parts of the
Baffin Margin and into Nares Strait, young, poorly known sediments are present in fault-bounded
grabens and sub-basins. These may have some oil or gas potential, but information is limited due to
the lack of drilling. The Deformed Franklinian Belt includes the small oil discovery at Bent Horn, but
generally in the central and western Arctic Archipelago, where strata of the Sverdrup Basin are either
thin or intruded by igneous rocks, and where strata of the Deformed Franklinian Belt have experience
repeated tectonic episodes since the time of hydrocarbon generation, there is limited potential for large
hydrocarbon discoveries. Medium potential exists under Banks Island where Mesozoic and younger
strata are persevered in the Eglinton basin, and locally within Paleozoic strata.

Lower hydrocarbon potential is predicted for the Foxe Basin, Arctic Platform, northeastern parts of the
Deformed Franklinian Belt, and Lomonosov Ridge. The Foxe Basin was not deeply buried and lacks
prolific source rocks. Hydrocarbon generation in the Arctic Platform and Deformed Franklinian Belt
would have occurred a long time ago (Devonian, ~370 million years ago), and subsequent tectonic
events have likely reduced the potential for preserving hydrocarbon pools. The Lomonosov Ridge has
also seen major tectonic movements, uplift and erosion since any hydrocarbon may have formed,
reducing the chance that significant hydrocarbon pools remain. No potential for hydrocarbons existing
in areas underlain by the Canadian Shield, Proterozoic sedimentary basins, or in areas of Phanerozoic
rocks with a penetrative deformation on Ellesmere and adjacent islands. Proterozoic basins have low
potential because hydrocarbon generation occurred in pre-Cambrian times and hydrocarbons likely
escaped or were destroyed during subsequent erosion or intrusion by igneous rocks. These events
likely degraded reservoirs and seals, and made the rocks too hot to preserve oil or gas.

This map is based in part on maps produced for the Marine Conservation Targets program for
Hudson Bay (Hanna et al., 2018; 2019); Foxe Basin (Fustic et al. 2018); Arctic Rifted Margin,
Lincoln Sea, and Lomonosov Ridge (Lister et al. 2022); and Lancaster Sound and Baffin Fan
(Atkinson et al., 2017; Harrison et al., 2011). The hydrocarbon potential assessment of other
areas is based on: Baffin Margin and Saglek Basin (Atkinson et al., 2017; Harrison et al., 2011;
Jauer, 2009; Jauer et al., 2014, 2019; Klose et al., 1982); Arctic Platform (Dewing and Obermajer,
2009; Rayer, 1981); Deformed Franklinian Belt (Harrison, 1994; Lister et al., 2022; Obermajer et
al. 2010; Rayer, 1981); Sverdrup Basin (Chen et al. 2000; Meneley, 1986; Rayer, 1981);
Mackenzie Delta and Beaufort Sea (Dixon et al., 1994); Canada Basin (Dietrich et al., 2018).

Acknowledgements

Barbara Medioli and Sonya Dehler are thanked for their support of the Marine Conservation
Targets program. Rod Smith (GSC-Calgary) provided an internal review of this publication.

References

Atkinson, E.A., Fustic, M., Hanna, M.C., and Lister, C.J., 2017. Qualitative assessment of petroleum potential in Lancaster
Sound region, Nunavut; Geological Survey of Canada, Open File 8297, 18 p. doi.org/10.4095/305321

Chen, Z., Osadetz, K., Embry, A., Gao, H. and Hannigan, P., 2000. Petroleum potential in western Sverdrup Basin,
Canadian Arctic Archipelago; Bulletin of Canadian Petroleum Geology, v. 48, 323-338. doi.org/10.2113/48.4.323



Dewing, K., and Obermajer, M. 2009. Lower Paleozoic thermal maturity and Hydrocarbon Potential of the Canadian
Arctic Archipelago; Bulletin of Canadian Petroleum Geology, v. 57(2), p. 141-166.
doi.org/10.2113/gscpgbull.57.2.141

Dietrich, J. R., Chen, Z., Hannigan, P.K, Hu K., and Yu, X., 2018. Oil and gas resource potential in the deep-water
Canada Basin, Arctic Ocean; Geological Survey of Canada, Open File 8355, ed. rev. doi.org/10.4095/306473

Dixon, J., Morrel, G.R., Dietrich, J.R., Taylor, G.C., Procter, R M., Conn, R.F., Dallaire, S.M., and Christie, J.A.,
1994. Petroleum resources of the Mackenzie Delta and Beaufort Sea; Geological Survey of Canada, Bulletin 474, 52
p. doi.org/10.4095/194131

Fustic, M., Hanna, M.C., Lister, C.J., King, H.M., Atkinson, E.A., and Dewing, K.E., 2018. Qualitative petroleum resource
assessment of Peel Sound, Bellot Strait, Gulf of Boothia, Fury and Hecla Strait, and Foxe Basin, Nunavut; Geological
Survey of Canada, Open File 8439, 29 p. doi.org/10.4095/308495

Hanna, M.C., King, H.M., and Lister, C.J., 2019. Qualitative petroleum resource assessment of eastern Hudson Bay and
James Bay, Nunavut, Ontario, and Quebec. Geological Survey of Canada, Open File 8344, (ed. rev.), 21 p. doi.
org/10.4095/313398

Hanna, M.C., Lister, C.J., Kublik, K., King, H.M., Kung, L.E., McCarthy, W.M., McDannell, K.T., and Jassim, Y., 2018.
Qualitative petroleum resource potential of western Hudson Bay, Foxe Channel, and Repulse Bay, Manitoba, Nunavut,
Ontario and Quebec; Geological Survey of Canada, Open File 8434, 31 p. doi.org/10.4095/311260

Harrison, J.C., Brent, T.A., and Oakey, G.N., 2011. Baffin Fan and its inverted rift system of Arctic eastern Canada:
stratigraphy, tectonics and petroleum resource potential; in Arctic Petroleum Geology, (eds.) A.M. Spencer, D. Gautier, A.
Stoupakova., A.F. Embry, and K. Serensen; Geological Society of London, Memoir 35, p. 595-626.
doi.org/10.1144/M35.40

Jauer, C.D., 2009. Hekja O-71, a major stranded gas discovery offshore Baffin Island with seismic examples of probable
gas vents; Geological Survey of Canada, Open File 6432, 1 sheet. doi.org/10.4095/248252

Jauer, C.D., Oakey, G.N., Li, Q., 2019. Western Davis Strait, a volcanic transform margin with petroliferous features;
Marine and Petroleum Geology, v. 107, p. 59-80. doi.org/10.1016/j.marpetgeo0.2019.05.004

Jauer, C.D., Oakey, G.N. Williams, G., and Wielens, J.B.W, 2014. Saglek Basin in the Labrador Sea, east coast Canada;

stratigraphy, structure and petroleum systems; Bulletin of Canadian Petroleum Geology, v. 62, p. 232-260.
doi.org/10.2113/gscpgbull.62.4.232

Klose, G.W., Malterre, E., McMillan, N.J., and Zinkan, C.G., 1982. Petroleum exploration offshore southern Baffin Island,
northern Labrador Sea, Canada; Canadian Society of Petroleum Geologists, Memoir 8, p. 233-244

Lister, C.J., Atkinson, E.A., Dewing, K.E., King, HM., Kung, L.E., and Hadlari T., In press. High Arctic basins petroleum
potential. Geological Survey of Canada, Open File

Meneley, R.A. 1986. Oil and gas fields in the East Coast and Arctic Basins of Canada. in: Future Petroleum Provinces of
the World, (ed.) M.T. Halbouty; American Association of Petroleum Geologists, Memoir 40, p. 143-176.
doi.org/10.1306/M40454C6

Obermajer, M., Dewing, K., and Fowler, M. 2010. Geochemistry of crude oil from Bent Horn field in the Canadian Arctic
Archipelago and its possible Paleozoic origin; Organic Geochemistry v. 41, p. 986-996.
doi.org/10.1016/j.orggeochem.2010.04.001

Rayer, F.G., 1981. Exploration prospects and future petroleum potential of the Canadian Arctic Islands; Journal of
Petroleum Geology, v. 3, p. 367-412.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages false

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages false

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages false

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



