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Table 1. Table of formations cropping out in the Prince Alfred Bay area,
Map symbols are shown in brackets and are used on
The Thumb Mountain and Irene Bay Formations

are combined on the geological map and are shown there as Octi,
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Figure 1. Index map showing geographical features in the Prince Alfred
Bay area, and locations of stratigraphic sections.
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Westward view of the area around Prince Alfred Bay. The Grinnell
Thrust Fault is the major structural feature. The Bay Fiord (Ocb),
Thumb Mountain and Irene Bay combined (Octi), Allen Bay (Osa), Cape
Storm (Scs), Douro (Sdo), Devon Island (SDdi), Sutherland River
(Dsr), and Prince Alfred (Dpa) Formations all are upturned and well
exposed along the hanging wall of the Grinnell Thrust
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Figure 3. Stratigraphic - structural provinces in Canadian Arctic Islands; after Thorsteinsson and Tozer (1960), and Kerr (in ,oregs)_



Figure 4.
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Map showing the location and extent of the early Paleozoic facies
boundary in the Canadian Arctic Islands that divides terrigenous
sediments of the Hazen Trough from carbonate sediments of the
shelf area to the south and east.
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Figure 6. This shows a possible sequence of events leading to the recrystalli-

zation of burrows in the Thumb Mountain Formation. Disaggregated
lime mud within burrows (stage 1) are relatively permeable path-
ways for the passage of fresh groundwater. This groundwater
flushes magnesium from the burrow sediments which results in
aggradational recrystallization of the sediment to microspar
(stage 2) and finally to pseudospar (stage 3a). Slow groundwater
flow may have resulted in dolomitization of recrystallizing lime
mud in some burrows (stage 3b).
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mud in some burrows (stage 3b),
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Bivariate plot of average or mean sample crystal size versus
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facies have a greater standard deviation than samples from the
massive-bedded lithofacies.
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MODEL FOR DEPOSITION AND DIAGENESIS OF
THE ALLEN BAY FORMATION
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Model for the depositon and diagenesis of the Allen Bay Formation,
An area of stromatoporoid shoals may have separated a shelf
lagoon from the open ocean to the northwest, During and after
deposition fresh continental goundwater may have invaded Allen
Bay sediments from the southeast, This groundwater may have
aided the progressive dolomitization of Allen Bay sediments,

Figure 10,




MANGANESE AND STRONTIUM CONTENT OF
THE ALLEN BAY FORMATION
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Figure 11 Plot of strontium and manganese concentrations in samples of
Allen Bay dolomite versus their stratigraphic position. Samples
are identified by lithofacies,
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‘Figure 12, Plot of strontium concentrations in samples of Allen Bay dolomite
versus their position above the base of the Allen Bay Formation, i
Least squares linear regression lines of these values for each
section indicate that strontium concentrations increase upsection
and that more northerly sections contain higher strontium con-
centrations. '



TREND SURFACES OF STRONTIUM VALUES
ALLEN BAY FORMATION
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Figure 13. Plot of the first and second degree polynomial trend surfaces

: fitted to strontium concentrations along the line of section
of this study. Note the higher values upsection and toward
the northwest. These trend surface contours may approximate

the position of ancient equipotential lines with respect to
fresh groundwater flow.



TREND SURFACES OF MANGANESE VALUES
ALLEN BAY FORMATION
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Figure 14. Plot of the first, second and third degree polynomial trend
surfaces fitted to manganese concentrations along the line
of section of this study. The wedge-shaped pattern of the
second and third trend surfaces may indicate that a trans-
gression was followed by a regression. This is because
manganese concentrations probably reflect proximity to the
open ocean.
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Figure 17.

View northeast of the Cape Storm Formation (Scs) between the Allen
Bay (Osa) and Douro (Sdo) Formations. Note the banded weathering
pattern of alternate resistant and recessive beds. The thicker,
more resistant beds near the base of the Cape Storm Formation
represent the limestone intraclast lithofacies. This exposure is
immediately northeast across a stream from Section I
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Figure 18 Plot of dolomite and silt content in five sections of the Cape Storm
Formation, The limestone intraclast lithofacies contains less i
dolomite and silt than does the dolomitic pelmicrite lithofacies. /A
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Disposition of facies and depositional environments on
Grinnell Peninsula and nearby areas during early Wenlockian
time when the lower part of the Cape Storm Formation
accumulated. Positive features parallel to the Boothia
Uplift may have caused depositional thinning of the Cape
Storm in Sections 3, 5, 8 and 9. Data both from field
mapping and measured sections are incorporated in this
diagram. Facies boundary between Cape Phillips shaly
limestone and Cape Storm carbonates is derived from
Thorsteinsson (1968). A-A' is line of section for Figure
19.
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Stratigraphic cross-section of the Douro Formation
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Figure 22 Stratigraphic cross-section of the Devon Island Formation.
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Figure 23 Diagram A is a conce

deposition of the lower part of the Devon Islang Formation, The

¢ wester/y prograding shelf clinoform)whereas the medium-bedded
lithofacies may have formed the topset beds. In Sections 3 and 4
the inferred base of the Devonian System is derived from faunal
evidence (Fig, 21) and represents a depositional slope of about
one degree. A rise of the Boothia Uplift to the west, as shown in
Diagram B, may have ended the northwest advance of the Devon

Island clinothem and initiated shallow -water sedimentation,
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Figure 24. Restored stratigraphic cross-section of the combined Cape Storm,
Douro, and Devon Island Formations with the base of the Sutherland
River Formation as a datum. Where the Sutherland River Formation
is absent, the base of the Prince Alfred Formation is used as a

horizontal datum. The Boothia Uplift and Boothia Uplift-related

positive features may have caused many of the thickness variations
evident in this diagram.
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Figure 26. View of the Sutherland River (Dsr) and Prince Alfred (Dpa) Formations
northeast from Section 4 across Sutherland River. Note the very pale
weathering of the Sutherland River Formation
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The Boothia Uplift has exposed 'Eower Paleozoic carbonates in |
mountainous terrain to the west., This resulted in the construction
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Figure 28.

0.0/56

Cumulative curves of the grain-size distributions of seven
samples from the Prince Alfred Formation. These grain-size
distributions fall almost entirely within the domain defined
by the cumulative curves of grain-size distributions of
water-laid ephemeral sheetflood deposits that constitute
part of the modern alluvial fans in the San Joaquin Valley
in California, U.S.A. (adapted from Bull, 1963). Mud-flow
or debris-flow deposits display much poorer overall sorting.
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Figure 29.

inferred from the stratigraphy and sedimentology of the
Paleozoic units involved.

Diagrammatic representation of a sequence of tectonic events

Ty and Ty are arbitrary time lines.
Time lines that are in the position of depositional interfaces
are emphasized, whereas buried ones are not. The distance
between Ty and Ty for each formation is meant to represent

an equal increment of time.






