Supplemental data

The new material used in this study was drawn from the following sources: the Hume River and
Imperial River outcrop sections in the Mackenzie Plain — Peel Plateau area of the Northwest
Territories, Canada; the Glacier Fiord surface section, Axel Heiberg Island, Nunavut, Canada;
exploration wells in offshore southeastern Canada (Argo F-38, Demascota G-32, Onondaga E-84
and Wenonah J-75); and exploration wells in the Labrador—Baffin Seaway (Roberval K-92 and

Skolp E-07). Sections on each of these four areas follow.
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Supplemental data Figure 1. Map of the Mackenzie Plain—Peel area showing locations of the

Hume River and Imperial River surface sections. Adapted from Hadlari et al. (2014, figs 1-2).



Mackenzie Plain — Peel Plateau area

Material from this area is from two surface sections, the Hume River and Imperial River
(Supplemental data Fig. 1). Samples from the Hume River section were collected by Thomas
Hadlari of the Geological Survey of Canada (Calgary), and Danielle Thomson and Claudia
Schréder-Adams of Carleton University, Ottawa, Canada; samples from the Imperial River
section were collected by Thomas Hadlari. Information on the samples and specimens from this
section used in this study is presented as part of Appendix 3. The basic stratigraphy is shown in
Supplemental data Fig. 2 after Thomson et al. (2011), and a commentary to possible variation on
this can be found in Fensome (2016). Details of sample occurrence in the Hume River section is
shown in Supplemental data Figs 3—4. Details of sample occurrence in the Imperial River section

is shown in Supplemental data Fig. 5.
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Supplemental data Figure 2. Chronostratigraphy and formations according to Thomson et al.
(2011). Adapted from Thomson et al. (2011, fig. 3).
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Supplemental data Figure 3. Sample locations in the Hume River section — Martin House and

Arctic Red formations. Samples with specimens illustrated in this study are framed by a red box.

Adapted from Thomson et al. (2011, figs 6-7).
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legend, see Supplemantal data Fig. 3. Adapted from Thomson et al. (2011, figs 6, 8—9).
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specimens illustrated in this study are indicated in the inset red box. Adapted from a figure
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Glacier Fiord section, Axel Heiberg Island

This is a single section collected by Jennifer Galloway of Geological Survey of Canada
(Calgary). The location of the section is shown in Supplemental data Fig. 6. Information on the
samples and specimens from this section used in this study is presented as part of Appendix 3.
Details of sample occurrence in the Isachsen Formation in the Glacier Fiord section are shown in
Supplemental data Fig 7. A similar chart for samples from the younger Christopher Formation is

not available, but details of this part of the section can be found in Schroder-Adams et al. (2014).
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Supplemental data Figure 6. Map of part of the Canadian Arctic Archipelago showing the
location and general geological setting of the Glacier Fiord section on Axel Heiberg Island.

Adapted from a figure provided by Jennifer Galloway (Galloway et al. 2013).
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Supplemental data Figure 7. Sample locations in the Glacier Fiord section — Isachsen
Formation. Samples with specimens illustrated in this study are framed by a red box. Adapted

from a figure provided by Jennifer Galloway.

Scotian Margin

Material from four Scotian Margin wells was used in this study (Supplementary data Fig. 8).
Information on the samples and specimens from this section used in this study is presented as
part of Appendix 3. Biostratigraphical analyses of Demascota G-32, Onondaga E-84 and
Wenonah J-75 were recorded in detail by Fensome et al. (2008, 2009). Charts for each of these



wells are reproduced here as Supplemental data Figs 9-11, with samples used in the present
study indicated by red boxes. The material from Argo F-38 used in the present study is based on
new reconnaissance analyses, although no new stratigraphy has been developed; a chart for this

well is provided here as Supplemental data Figs 9—12.
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a figure provided by Andrew MacRae, see also Fensome et al. (2008) and Weston et al. (2012).
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Supplemental data Figure 8. Samples with specimens illustrated in this study are framed by a red
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Supplemental data Figure 10. Chart (arranged in two columns) showing biostratigraphical,
chronostratigraphical, lithostratigraphical, sample and well-log data from the Onondaga E-84
well. For location, see Supplemental data Figure 8. Samples with specimens illustrated in this

study are framed by a red box. Adapted from Fensome et al. (2008).
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Supplemental data Figure 11. Chart (in two columns) showing biostratigraphical,
chronostratigraphical, lithostratigraphical, sample and well-log data from the Wenonah J-75
well. For location, see Supplemental data Figure 8. Samples with specimens illustrated in this

study are framed by a red box. Adapted from Fensome et al. (2008).
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Supplemental data Figure 12. Chart showing biostratigraphical, chronostratigraphical,
lithostratigraphical and sample data from the Argo F-38 well. For location, see Supplemental
data Figure 8. Samples with specimens illustrated in this study are those shown. Adapted from a
figure provided by Andrew MacRae;, lithostratigraphy from McLean and Wade (1993);
biostratigraphy adapted from Bujak in Barss et al. (1979).
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Labrador Margin

Material from two Labrador Margin wells was used in this study (Supplementary data Fig. 13).

Information on the samples and specimens from this section used in this study is presented as
part of Appendix 3. Biostratigraphical analyses of Roberval K-92 were recorded in detail by
Williams (2017). Biostratigraphical scheme for Skolp E-07 has been provided by one of us
(GLW) and L. Dafoe (unpublished data). Charts for each of these wells are reproduced here as
Supplemental data Figs 14—15, with samples used in the present study indicated by red boxes.

Supplemental data Figure 13. Map of the Labrador Margin, offshore eastern Canada, showing

the location of the wells from which specimens illustrated in the present paper derive. Adapted

from Nohr-Hansen et al. (2017).
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Supplemental data Figure 14. Chart showing biostratigraphical and lithostratigraphical data

from the Roberval K-92 well, and the location of the sample used in this study from this well. For

location, see Supplemental data Figure 13. Lithostratigraphy from Canada—Newfoundland-
Labrador Offshore Petroleum Board (2008); biostratigraphy from Williams (2017).
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from the Skolp E-07 well, and the location of the sample used in this study. For location, see
Supplemental data Figure 13. Lithostratigraphy from Canada—Newfoundland-Labrador
Offshore Petroleum Board (2008), biostratigraphy from L. Dafoe and G.L. Williams (personal

-

Supplemental data Figure 15. Chart showing biostratigraphical and lithostratigraphical data
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