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INTRODUCTTION

Description of Report Area

The report area at Prince Alfred Bay (Fig. 1) comprises about 750 square
miles and is centred about Arthur Pass (name subject to approval) which is in
the isthmus connecting Grinnell Peninsula with the main part of Devon Island.
The geographi¢ centre of the report area is at Latitude 76°25'W, and Longitude
93°25'N. |

The area is dominated by the Douro Range and the Grinﬁell'Rangé (Fig. 1).
The Douro Range was named by Capt. Sir Edward Belchef, C.B. (1855, p. 288).

It extends from near the head of Arthur Fiord 30 miles towards the southeast
where it merges with a high élateau. A second range that curves westward

and northward for about 20 mileé from the head of Arthur Fiord is the Grinnell
Range (name subject to approval). dn the’south end of the Grinnell Range is

a linear escarpment about 10 miles long, facing northeast and extending as far
as a narrow high pass (Rainy Pass, name subject to approval),- Another escarp-
ment in the Grinnell Range faces west; it begins on the north side of the pass
and continues farther to the north.

Belcher (1855, p. 288) considered that‘Grinnell Peninsula was separated
from Devon Island by a strait which he called Arthur's Strait. This is in
~fact not a strait but a‘pass contéininglthree fresh water lakes, two of which
VBelcher presumably mistook for arms of the sea. The truly marine nbrthern
part of Arthur's Strait came to be called Arthur Fiord, and the pass is now
named Arthur Pass (name‘subject to approval). |
‘ ‘ | , and Fig. 2

A glance at the geological map (Map Ooox\will show the marked control
that bedrock geology has on the physiography of the report area. The three
_éscarpments, one in tﬁe Douro Range and two in the Grinnell_Rénge, are each

parallel to the strike of bedrock, and in each the steepest slopes are the




side on which beds are truncated. The ends of the three escarpments, which

are the two passes, are the loci 6f cross-cutting faults. The crests of these
escarpments are rather level. They are formed along,the edges of uptufned
strata that strike parallel to them.

Two prominent mesas which constitute Pym Mountain and Anhydrite Mountain
(name subject to approval), have their shapes largely controlled by bedrock.
‘Each is‘capped by a resistant limestone that forms a ledge, because it is
underlain by a recéssive anhydrite and g?psum unit. Apart from these three
escafpments and two mesas the topography is subdued,.and siopes gently to
sea. |

The report area is being modified by the present erosional cycle and no
observable remnants of an earlier cycle are present. The area has an overall
aspect of maturity because of drainage density (Fig. 1), but man& individual
streams are not graded; this is the result of inéomplete adjustment to bedrock
structures. The ﬁaster streams, such as Sutherland River, tend to run south-
ward through the Douro Range, and were superposed on the bedrock structure,

' possibly after the latest period of glaciation. The tributaries of these
- streams commonly flow parallel to the striké of the‘eséarpmehts and in places
form a trellis drainage pattern.

The present erésioﬁal cycle appears to typify a polar arid cycle more
than a humid cycle. The alluvial fans extending southwest from the Douro Range
for example have coalesced in some places to form pediments. The distal ends
of these fans have been'reworked into beach ridges or berms 5y wave action in
Prince Alfred Bay. Commonly these beach ridges comprise broad bands up to
two miles wide. Interaction of glacial rebound and depositional progradation

of the shoreline has probably formed these.strandplains.




In most Qf the study area the surface consists of exposed bedrock, felsen-
meer, or solifluction material. As a result the area is quite barren and
plant and animal life is'sparse. Vegetation which consists of the dwarf var-
ieties typical of the Arctic Islands (Porsild, 1957) is mainly restricted
to flat low-lying regions where soil has-had an opportunity to form. During
Jul& and August a greaf varietylbf arctic flowers appear, notably Purple
Saxifrage, and Mountain Avens (Dryas). Of the land mammals, fox and lemming
are thé only onesAwhich are common in the area. In the summer of 1971, during
which the repoftbarea was traversed extensively, the count of other land
mammals included 3-muskoxen, 2 wolves, 3 Arctic hare, and perhaps 10 caribou.
Sea life on thé other hand is prolific. Numerous seals were seen in all sur-
rounding waters, and a herd .of some -70 Qalrus habitually inhabited Arthur
Fiord. Polar bears were seen occasionally, and apparehtly use Arthur Pass
as a summer migration route from south to north. Bird life also,ié abundant,
and consists of mainly migratory varieties such as gulls, jaegers, and dther

small shore birds. A few ptarmigan were seen.

Previous Work

"The ekpedition under the command of Sir Edward Belcher in the years of
1852-53-54 trayersea the report area in'search of the lost Franklin Expedition.
Belcher's party made notes on the géélogy, appliéd most Qf the existing geo-
gfaphical names, and cyimbed some of the peaks in the region. Fossils collected
south of the report area at the moufh'of Wellington Channel by other Britishr
expeditions of 1850 and 1851 weie described by Salter (1853). Fossils collected_
by the Belcher Expedition on and near Grinnell Peninsula were described also

by Salter in an appeﬁdik to Belcher's narrative (Belcher, 1855).




The history of geographical discovery and exploration of Devon and other
Arctic Islands up to the 1940's is discussed by Taylor (1964). After Belcher,
no further geological obéervations were made in the report area until 1955,
when R. Thorsteinsson, assisted by J.W. Kerr studied the Douro Range as part
of Operation Franklin, of the Geological Survey of Canada (Fortier et al.,
1963). In the course éf this work Thorsteinsson (1963) described the geology
around Prince Alfred Bay, in an area coinciding with most of the area of this

study and named the Grinnell Thrust. He also established a basic Lower Paleozoic

stratigraphic nomenclature that included four new formations, the Douro, Devon
Island, Suthérland River, and Prince Alfred Formations.

Fossil collections made in 1955 by Thorsteinsson in the Sutherland River

Formatibn of the Douro Range were described by Boucot et al. (1960). Sihée
Operation Franklin, this part of Devon Island has not been the‘subject of

any published geological studies until the present writers began their studies
in 1971. Two short reports of field work have been published earlier (Kerr
and Morrow, 1972; Kerr, Morrow, and Savigny, 1973). Much of the material
contained herein is from the Ph.D; theéis written by Morrow at the University
of Texas (Morrow, 1973). Previous discussions of the geology of Grinnell
Peninsula were restricted to field observations made during reconnaissance
mapping projeéts. Lithologic descriptions were extensive enough only to char-

acterize map units as formations.

Objectives and Methods

The primary objectives of this report are: (a) to define more rigourously
the lower Paleozoic formations that crop out in the Prince Alfred Bay area;
: ~ (b) to discern the stratigraphic relations between these formations and between

lithofacies within formations; (c) to suggest depositional models that account




for the attributes and distribution of these facies; and (d) to decipher the
tectonic history of this area.

Secondary objectiveé include: (a) a description of diagenetic phases
and a history of diagenesis, and (b) an evaluation of the economic potential
of these lower Paleozoic formations.

Data from 9 measured sections and field mapping of the surrounding area
(Fig. 15 provided basic information for this study. Formations in this sequence
. were subdivided into lithofacies with the aid of many cut and polished siabs |
and 293 thin sections stained with Alizarin Red-S. Alizarin Red-S provided
routine discfiminafion of calcite versus dolomite in the method of Friedman
(1959). X-ray diffractioh powder patterné (AppendixI ) served to confirm
petrographic mineral identifications and/to identify trace minerals such'és
clays. |

- X-ray fluorescence determinations of strontium and manganese were per-
formed for 40 samples from the Allen Bay Formation and for 3 samples from the
Devon Island Formation (Appendikll). Operating procedures and the theory of
‘X-ray'fluoregcence have been outlined in many standard texts, such as that by
Adler (1966). Several statistical techniques, notably trend surface analysis,
were used to analyze X-réy fluorescence data.- A trend surface program by
0'Leary, Lippeit and Spitz (1966), modified for use on the CDC6600 computer
at the University of Texas at Austin, generated the trend surfaces.

Stable oxygen and carbon isotope determinations were obtained for 9

samples‘from the Allen Bay Formation from a Nuclide mass spectrometer.
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STRATIGRAPHY

Introduction and Tectonic Setting

Six geological provinces occur in the Canadian Arctic Isiaﬁds, and their
aerial distributions are shown in Figufe;a. The granitic and gneissic Canadian
Shield exposed in‘the south and east underlies rocks of the younger provinces.
Overlying and flanking the Shield is a broad expanse4of relatively thin and

uhdeformed late Proterozoic and lower Paleozoic sediments, the Central Stable




Region. The remaining four provinces constitute a continental margin type
mobile belt that has a history of geosynclinal and orogenic development
extending from late Proterozoic time to the present day.

The mobile belt is composed of three distinct geosynclines that developed

one above the other. Sediments which formed the strata discussed in this

report accumulated in the oldest of the three, the Franklinian Gedéyncline.

-This elongate geosyncline contains rocks from late Proterozoic to Late

Devonian age and has been divided into two parts. The southeastern part is
the Franklinian Miogeosyncline which is-separated from the age-equivalent
Central Stable Region by a flexure. Gradual uniform subsidence across the
miogeosyncline.led to the development of a thick blanket of carbonate rocks
on the miogeosynclinal shelf. Terrigenous sediments accumulated.contemporan-
eously as slope deposits in a band along the northwest side of the Franklinian
Miogeosyncline. The juncture between these slope deposits and the miogeosyn-
clinal shelf depésits is shown on Figure 4 as a facies boundéry (Thorsteinsson
and Toier, 1970). This juncture was also a line of flexure (Trettin; 1972)
during deposition of the Franklinian Miogeosynbline. Northwest beyond the
Franklinian Miogeosyncline on Ellesmere Island are the déep basinai terrigen-
ous sediment infill and volcanic assemblages of the coeval Franklinian Eugeo-
syncline (Fig. 3 ). The outer slope of the Frénklinian Miogeosyncline led
down to the Hazen Trough (Trettin, 1972)2deep trough-shaped basin that was
part of the Franklinian Eugéosyncline. | /

A younger geosyncline in the mobile belt is the Sverdrup Basin, a thick

successor basin of Carboniferous to early Tertiary age. The Sverdrup Basin

_rests unconformably upon the deformed Frankllnlan Geosyncline and had its

hlstory terminated by the 1ate Cretaceous to middle Tertiary Eurekan Orogeny

A Cenozoic geosyncline that is parallel to the earlier depositional basins




occupies the continental margin to the northwest, and overlaps the older‘
provinces. Part of this geosyncline is above sea level as the Arctic

" Coastal Plain, whereas the rest of it extends down the contineﬂtal slope
and overlies oceanic crust. |

(F/'g. 3)

The Boothia Uplift and the Cornwallis Fold BeltAcomprise a 1inear tec-
tonic element that trends north,~cutting‘diametrically across the miogeosyn-
cline and stable region. The Boothia Uplift is an extension of the exposed.
crystalline rocks of the Canadian Shield and periodically was ﬁplifted.

The Cornwallis Fold Belt is composed of overlying strata in which north trend-
ing folds predominate. These resulted from periods of activity along the
uplift. The three main pulses of uplift and folding of the Cornwallis Fold
Belt tqok place in Devonian time, two in Early and one in Late Devonian time.

A synopsis of the formations cropping out in the report area is shown in
Table I. The column includes a long and thick sequence of lower Paleozoic
rocks extending from Middle Ordovician through Late Devonian time, and within
which there are no’major depositional breaks. A younger unit of uncertain
age, that very tentatively is assigned to the Eureka Sound Formation, is
part of an entirely different and younger sedimentary regime.(ﬂ&he Treport
* area was part of the Franklinian Miogeosyncline during the entire period of
deposition of Paleozoic rocks. This area lies on the predominantly carbonate
side of the lower Paleozoic facies boundary in’Figure‘$'. The Allen Bay, Cape
Storm and Douro Formations, .which are prédominantly carbonates, have a shaly
limestone equivalent, tﬁe Cape Phillips Formation on the other side of the
fécies boundary. Thé Cornwallis Fold Belt is very nearby to the west, and
the uplift and deformation of that belt had an effect on Lower Devonian and
younger rocks of the report area. Facies patterns in the Sutﬁerland River,

Prince Alfred, and Disappointment Bay Formations reflect the influence of

the nearby Cornwallis Fold Belt as a sedimentary source.




"'The unconformities in‘Devonian rocks, which overstep westward, also
are features marginal to the uplifted fold belt. The report area has a
structural history of great complexity that resulted in a complicated array
of folds and faults (Map 000). The area is dominated by a southeasterly
trending anticlinal structure that has been breached by thrusts, notably the
Grinnell Thrust (Thorsteinsson, 1963) and offset laterally by steep cross
faults. It is part Qf the larger Douro Structural Wedge named by Fortier,
(1963, Fig. 1) that extends from the western limit of the study areé to and
including all of Colin Archer Peninsﬁla, ‘The Douro Structural Wedge is an
anomalous feature that warrants detailed analysis. This report deals with
sediments that were deposited prior to deformations thai produced the Douro
Structural Wedge and associated structures, and for this reason the déséription‘
and interpretation of structural fe;£ures is left to a later papef. The
exposure of lower Paleozoic rocks along the hanging wélls of southeast trend-
ing thrusts provides a unique opportunity to examine what is eésentially a

dip section through the Franklinian Miogeosyncline.

Cornwallis Group

The oldest unit cropping out in the report area is the qunwallis Group,
which contain§ three formations. The Cornwallis originally was set up as a
formation by Thorsteinsson and Fortier (1954), and a more compréhensive
description was later given by Thorsteinsson (1958). Kerr (1967) elevated -
the Cornwallis to groupvstatus and erected three formations, including the
Bay Fiord, Thumb Mountain and Irene Bay Formations in ascending order. All
three are present in the report area but the Irene Bay is thin and discontinu-
ous, and has been comblned w1th the Thumb Mountaln Formatlon on the geological

map (Map 000).
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‘Bay Fiord Formation

The Bay Fiord Formation is the lowermost formation of the Cornwallis
‘Group. At its type section on central Ellesmere Island Kerr (1967) reported
the formation to be 1,650 feet thick, and of Middle Ordovician age (about Ashby
to Wilderness). At the base is 1,000 feet of limestone and anhydrite, argil-
laceous, fine grained, thinvbeddéd, medium grey, weathering yellow grey. This
grades upward to thinly bedded medium dark green, non-calcareous, shaly silt-
stone and shale, 650 feet thick.

The Bay Fiord Formation is exposed in three belts of outcrop in the
report area. In the southern end of the Grinnell Range the for-
mation is badly‘contorted and fault bounded on either side for most of its
length. It comprises the core of a faulted anticline and is partly intrusive.
An unfaulted contact with the overlying Thumb Mountain Formation is exposed
in only one locality in this structure (Section 8), and this contact is con- -
formable. Uppermost beds of the Bay Fiord Formation in this section are
slightly dolomiticvshale and siltstone, thin to medium bedded, greenish grey

on both fresh and weathered surfaces. Underlying parts of the
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formation that are more strongly contorted are limestone, thin bedded
slightly greenish grey on fresh surfaces, weathering bright green, often
mottled. Gypsum and anhydrite are exposed 5 miles to the northwest along
strike. These rocks probably represent a still lower part of the Bay Fiord
Formation which has intruded into the upper part.

The Bay Fiord Formation occurs in a'second belt along the southwestern
lower slopes at the base of the Douro Range northeast of Prince Alfred Bay.
Becausé the unit is extremely recessive, exposures are very poor except
for an excellent cross-section in Reid Creek, the best exposure, that was
first reported by Thorsteinsson (1963), as part of the then undivided
Cornwallis Formation. The oldest rocks of the Bay Fiérd Formation exposed
here are highly contorted gypsum-anhydrite, with minor shale, mudstone, and
dolomite interbeds. This unit crops out over a breadth of about 1,000 feet,
and is underlain by the-Grinnell Thrust (Map ). The main displacement on
the Grinnell Thrust took place on a thin zone at the base resulting in a
stratigraphic separation of about 6000 feet. Devonian carbonate rocks com-
prise the footwall. At the base of the thfusf exotic blocks of the under-
lying Devonian limestone footwall are incorporated into the contorted eva-
porite unit in the hanging wall. Contortion and brecciafion of the gypsi-
ferous unit due to its proximity to the fault precluded obtaining an accur-
ate measure of thickness; however, the breadth of outcrop would suggest that
it originally was at léast severalAhundred feet thick.

‘ The upper part of the Bay Fiord Formation is moderately recessive,
thin-bedded, sooty-textured dolomite, and mudstone, that commonly displays
greenish hues on fresh and weathered surfaces. Although there is no com-

plete section of the Bay Fiord Formation exposed in the study area, it is
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nevertheless clear that the sequence in the formation includes a gypsum-
anhydrite unit that is overlain by the argillaceous and dolomitic mudstone
This succession is similar to the type section to the north on Ellesmere
Island (Kerr, 1967) and to the south on Cornwallis Island (Thorsteinsson
and Kerr, 1968).

The upper part of the Bay Fiord alse is exposed in the cores of anti-

clines near Sections 1 and 2 southeast of the Douro Range (Map ).

Thumb Mountain and Irene Bay Formations

Distribution, Thickness and Age

The Thumb Mountain and Irene Bay Formations have their type sections
on central Ellesmere Island where they were named by Kerr (1967). At the
type section the Thumb Mountain’is 1,500 feet thick, and consists of buff-
forming limestone, of Middle and lote Ordovician age. The Irene Bay Forma-
tion at the type section is 270 feet thick. It is a limestone with reces-
sive weathering argillaceous interlayers, and is of late Ordovician age.
It was shown by Kerr (1967 ), that the thickness of the Irene Bay Formation
varies markedly, largely due to the gradual disappearance of the shaly
interlayers. Where the shaly interlayers are absent and the Irene Bay
Formation is thin, the Thumb Mountain Formation is correspondingly thicker.
This same phenomenon exists in the present study area (Fig. 5), where the
Irene Bay Formation is,present locally, as e shaly facies which grades into
the Thumb Mountain Formation. Because the Irene Bay Formation is thin and
local and grades into the Thumb Mountain Formation, the two formations

are mapped (Octi on Map ) and discussed together. The presence of the

corals Bighornia sp. and ?Lobocorallium sp. (identified by B.S. Norford)

in a sample taken 55 feet below the top of the Thumb Mountain Formation at
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‘ see Appendix V
Section 9 (GSC Loc. No. C—llgsgg suggests a Richmond age for the Irene Bay
A

Formation and part of the Thumb Mountain Formation.

These formations crop out widely in the report area, but only two
complete sections of this interval occur (Sections 7 and 8, Fig. 5). In
some incomplete sections the base of the Thumb Mountain Formation is either
unexposed or is disrupted by the Grinnell Thrust Fault. In others minor
thrust faults splayea from the hanging wall of the Grinnell Thrust have
increased the thickness of the Thumb Mountain Formation by repétition.

In the two unfaulted sections the intervals inéluding the Thumb Moun-
tain Formation and the Irene Bay Formation have a similar thickness, being
505 feet thick at Section 7 and 577 feet thick at Section 8 (Fig. 5). But
even where it is possibly repeated or reduced tectonically, the thickness
of the combined Thumb Mountain and Irene Bay Formations is fairly constant
at 500 to 700 feet, approximately the same as the complete unfaulted succes-
sion. This similarity may indicate that most of the movement.on the Grinnell
Thrust Fault zone occurred below the Thumb Mountain Formation in the Bay
Fiord Formation. Consequently, thrusting may havé had very little effect
on the apparent thickness of the Thumb Mountain Formation.

In the report area the Thumb Mountain Formation is typically a grey
or brown, medium to thick bedded, commoﬁly fossiliferous micrite that is
more resistant than the overlying Allen Bay Fdrmaﬁion or the underlying

Bay Fiord Formation. On airphotos it is uniformly dark
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grey. In many places it exhibits distinctive randomly oriented vermi-
form mottlings about 2 inches long, that are light grey to brownish

orange.

Two distinct lithofacies comprise the Thumb Mountain Formation in
the study area. The iimestone lithofacies constitutes Sections 2, 7,
and 8 and the upper part of Section 9 (Fig.5‘). It is brownish grey
bioclastic limestone that is medium to thick bedded throughout, with
rather uneven bed surfaces (P1.]2).

The basal 240 feet of Section 9 contains several 30--to 80-foot-
thick intervals of thin to medium bedded brown délomite (P1.76)
that are interbedded with medium bedded brownish grey limestone.
Because this ﬁequence more closely resembles the rest of the Thumb
Mouhtain Formation than the‘underlying gypsiferous Bay Fiord Formation,
it is named the dolomite lithofacies of the Thumb Mountain Formation.
Fieldwork by the authors during the summer of 1972 revealed the pres-

ence of the dolomite‘lithofacies over most of Grinnell Peninsula.

LIMESTONE LITHOFACIES

Allochemical and Biogenic Constituents

Skeletal allochems constitute a major part of the limestone litho-
facies of the Thumb Mountain Formation. Almost all of this material
is bioclastic debris with an average grain size of less than 1 mm;

" however this lithofacies also contains some large, unfragmented in situ
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colonial cofals, large macluritid gastrobods, and large straight ceph-
alopods scattered throughout it. Commonly 3 or more different skeletal
grain types occur together and are rather homogeneously distributed in
samplés of the Thﬁmb Mountain Formation. Individual skélefal grains
have a nearly random orientation (P1.Jc ), except for large gastropods
and cephalopods, whose long dimensions are parallel to bedding.
Algae - Calcareous algae of various types are very abundant in
the limestone lithofacies. Elongate globular gyciocrinitids which are
probably green algae (Chlorophycophyta) of the family Dasycladaceae

(Nitecki, 1970) are the most common variety. They appear to resemble

Cyclbcrinites pyrifbrmis (Bassler). Fragments of cyclocrinitids occur
Sparsely or abundantly iﬁ association with all other common varieties
of benthonic epifauna. Several horizons contain abundant packed, un-
fragmented cyclocrinitid dasyclad algae (Pl.Z}J). These relatively
unabraded algae are probably a biocoenosis.

‘Much less abundant than dasycladacean algae is the Codiacean green
algé.Garwoodia. It commonly occuis as sphéres 0.5 mm in diameter, com-
posed of branching tubes radiating from the sphere centers (p1.1q).

~ Large colonies of Reéeptaculites which may also be algae forms (Nitecki)

'are scattered throughout but ‘are most common in the upper part of the

Thumb Mountain Formatlon and in the Irene Bay Formation.

' Pelmatozoans and ostracodes - Pelmatozoan and ostracode fragments

' (Pl.ItL) are very abundant and occur in association with all other

skeletal grain types (Eig.5’),
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Gastropods and brachiopods - Gastropod (e.g. thZurites)(Pl.JrC»)

and brachiopod fragments are moderately abundant in this facies
(Fig.5").

Corals - In situ colonies of colonial corals (e.g. Catenipora,'
Favosites and Syringopora) are”sparsely scattered throughout this faciés.
Some solitary corals (e.g. Bighornia, Lobocorallium, Calapoecia, and
streptelasmid corals) also occur.

Minor constituents - Trilobite, bryozoan, echinoid and

cephalopod fragmental debris form minor contributions to the fauna of

this facies (Fig.J ).

Non-skeletal allochems

Pellets - Pellets are the most abundant single constituent of the
’ limestone lithofacies. Under the microscope they are almost invisible
in transmitted light and therefore must be viewed in reflected light.
They are slightly ellipsoidal and commonly well sorted, with an average
léngth of 0.10 mm, ranging from about 0.05 to 0.15 mm. Most are
densely packed (Plﬁﬂz ) but théy also occur sparsely scattered in-
micrite. Variations in pellet concentfations from densely packed to
sparse .occurs within some thin sections. |

Most researchers (e.g. Logan, 1969) who have studied modern cér—
bonate environments suggést that micritic pellets are formed by intra-
formational reworking of aragonite muds by burrowing and scavenging
qrganisms--worms, mollusks, crustaceans, and fish. The fine particles

are ingested, passed through the alimentary tract, égglutinated with

organic mucous and extruded as soft faecal droppings.
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Other mechanisms of pellet formation that have been proposed_inf
clude intraformational reworking by mechanical agents and synsedimentary
precipitation, accretion and agglutination (Illing, 1954). Lack of
associated current structures argues against an intraformational reworking
6rigin for pellets of the limestone lithofacies. Avcontinuing process
of precipitation, accretion and agglutination would produce pellets with
poor rather than good sorting, as individual pellets presumably would be
at different stages of development at any given time.l

Gastropods, ostracodes, marine polychaete worms and a host of
other invertébrates produce pellets in modefn environments (Logan, 1969;
Shinn, Lloyd, and Ginsberg, 1971). Almost all these organisms produce'
pellets much larger than the pellets observed here. |

Ostracodes probably produced most of the pellets in the limestone
lithofacies of the Thumb Mountain Formation. Modern ostracodes produce
pellets about 1/4 the length of the animal itself (Delorme,percmy, ané
this is the approximate size relatiénship of ostracodes to pellets iﬁ
the limestone lithofacies. |

" Intraclasts - Intraclasts in the limestone lithofacies occur only
“in Sections 9 and 8 and are absent in Sectioﬁs 7 and 1. These :intra-.

clasts have the same lithology as the host rock and therefore probably
have é local origin.

Most intraclasts in the limestone lithofacies are restricted to
‘small areas less than 0.5 cm acrgss. Rounded or angular, poorly sorted

intraclasts, 1e$s than 1" 'mm lqng,'are scattered or loosely packed in-

these areas (PI.ZZC). Most of the micrite matrix between intraclasts
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has been recrystallized to microspar. These intraclast-bearing areas
of microspar and other microspar patches without intraclasts commonly
have vague boundaries but some have sharp borders, and a few have
circular to oval outlines (Pl.ﬂﬁ{) several millimeters wide. The
association of these features suggests that the activity of burrowers
and bottom feeders disaggregated the sediment. The motion of burrowers
may have induced caving of burrow walls. Concéivably these caved
portiéns could have been rolled between the burrowing organism and the
burrow walls to form partly rounded or bundled intraclasts.

A zone of relatively large, blocky but rounded, poorly sorted
intraclasts ranging in size from 0.1 to 10 mm occurs in the middle of
Section 9. These clasts float in a bioéelmicrite matrix that has
largely recrystallized to microspar. The orientation of matrix pellets
and skeletal material forms vague flow lines that are parallel to
clast outlines. These suggest that intense burrowing isolated unburrowed
lumps in the sediment. Once formed, these unburrowed lumps tended to
be pushed aside and rounded in the otherwise soft, already burrowed
sediment. Continual disaggregation of lime mud by burrowers increased
the%permeability of the sediment rendering it more susceptible to

aggradational recrystallization than unburrowed lime mud.

Orthochemical-Constituents

Micrite and micrite-derived microspar forms the matrix of the
limestone lithofacies. Current velocities during deposition of the

limestone lithofacies probably were too slow to winnow micritic lime
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mud. Equant calcite spar cement occupies some primary pores in burrow

centers - 'and in corals, ostracodes, and gastropods.

Terrigenous Constituents

Terrigenous constituents other than clay minerals occur in the
limestone lithofacies only in the upper part of Section 8. Here sparse
quartz and microcline silt are scattered throughout (Fig. 3 ). The
quartz and microcline silt ranges in grain size from 0.02 mm to 0.07
mm. Common unstrained quartz (Folk, 1968, p. 70) predominates with

lesser amounts of quartz silt with slightly undulose extinction,

Thin curving and branching seams of green argillaceous illite clay
occur in the uppermost beds of Secfions 1 and 7, and near the top of
Section 8 (Fig. 5~). X-ray patterns (Appendix].) indicate the presence

of some chlorite clay here also.

Sedimentary Structures

Sediment-reworking organisms produced uneven bedding surfaces,
broken, disoriented Bioclasts, in plaées arranged in vague flow lines,
and occasional distinct burrows. Well-preserved burrows (e.g. Pl.ZL/)
probably were the result of burrowing after the sediment had lithified
somewhat. Burrowing may.also have resulted in small pockets of rounded
poorly sorted intraclasts. Most flow lines’(Pllﬂd) and burrow
features are approximately parallei to bedding. Most workers (e.é.
Rhoads, 1967) have found that subtidal burrowers characterisfically form

shallow horizontal burrows. Dolomitization along burrow paths and flow
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lines foimed the characteristic orange-brown mottling in the limestone
lithofacies. Similar mottled limestones commonly have been referred

to as burrow-mottled limestones (Laporte, 1969). Apart from structures
produced by burrowing, sedimentary structures are absent in the limestone
lithofacies. Burrowing may have obliterated any previously'formed

physical sedimentary structures.

DOLOMITE LITHOFACIES

Allochemical and Biogenic Constituents

Biogenic material is present almost entirely as bioclastic debris
in the dolomite 1ithofaciés. This deﬁris forms less than 15 per cent
of dolomite lithofacies and has an averagé particle size of less than
1 mm. Part of this debris is much less than 0.5 mm in diameter so
that taxonomic identification is impéssible. The dolomite lithofacies
has a mpch lower diversity of taka than the limestone lithofacies
(Fig.5 ). Commonly only'l or 2 taxa occur in a given sample.

‘Pelmatozoans - Crinoid fragments are the most abundant skeletal

constituent in both limestone and dolomite beds in the dolomite litho-
facies. Monocrystallihe dolomite replaced the monocrystalline calcite
of crinoid fragments in dolomitized beds,

‘Ostracodes - Ostracodes are the second most abundant skeletal
conﬁtituent in botﬁ dolomite and limestohe beds of the dolomite litho-‘

facies.
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Gastropods - Gastrépods are common in limestone beds but are absent
in dolomite beds. This may be the result of the ease with which
 gastropods lose their'skeletal structure during recrystallization to
low Mg calcite (Land, 1967). No relicts of gastropods would remain
after dolomitization if early'heomorphism obliterated theit skeletal
structure. | | |

Brachiopods - Brachiopods are common but not abundant in limestone
beds and are present as ghosts in dolomite beds.

Algae - The demser, finer crystalline dolomite_laminae in the
thin-bedded dolomite and the '"bird's eye" fenestrate fabric of some

dolomite beds suggest- - the previoﬁs presence of blue-green algae.

Non-skeletal Allochems

Pellets - Pellets are abundant in pelmicrite beds within the
dolomite lithofacies. These pellets have the same attributes as
pellets of the limestone lithofacies and presumably have the same
origin. Packed pelletal remnants of the same dimensions as pellets in
the limestone beds occur in thin laminae 3 mm to 1 cm thick; of
coarser crystalline dolomite interlaminated with laminée of finer
crystailine dolomite. |

Intraclasts. - Limestone beds of the dolomite lithofacies contain
rounded intraclasts of pelmicrite, up to 0.5 mm long, in thin (2 to
3 mm thick) lenticular graded beds of well sorted intrapelsparite
‘(Pl'lib) These beds are scattered between beds of biomicrite and

pelmicrite. Some coarser intraclasts resemble the compound grains or

~ grapestone (Illing, 1954) forming at present in the Bahamas. Illing
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(1954, p. 44—45) found that these allochem aggregates are formed by a
process of accretion on the shallow Bahama Banks in the presence of

weak to moderate currents.

Orthochemical Constituents

Micrite is the matrix between pellets in the pelmicrite limestone
beds in fhe dolomite lithofacies. Sparite which is present as matrix
between allochems in the thin lenticular graded beds of intrapelsparite
interbedded with beds of pelmicrite near the base of Section 9, attests
to some current winnowing during deposition. Doloﬁite'spar infills

bird's eye vugs in some beds of the dolomite lithofacies.

Sedimentary Structures

Limestone beds in the dolomite lithofacies contain the previously
discussed, thin; current-deposited lentils of intrésparite in a bio-
pelmicrite groundmass (PluEZb ).

The thin- to medium-bedded dolomite sequences, occurring as large
pods, tens of feet thick and hundreds of feet wide, contain many
structures indicative of a peritidai origin. Mudcracks (Pl.ZﬂC),

" and fenestrat@ fabric (Pl.Zﬁd) are abundant. Some indistinct vertical
burrows and mudcrack flakes also.are preseht. Thin beds of mudcracked
‘dolomite and partly dolomitized limestone contain pseudomorphs of
calcite after gypsum (Pl.Z?Z). These features are almost entirely
restricted to the intertidal and supratidal areas of modern carbonate
’tidal flats (Shinn, Lloyd, and Ginéburg, 1971; Shinn, 1968; Kendall and
Skipwith, 1969). Vertical burrows are most common in intertidal areas

of tidal flats (Rhoads, 1967).
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* DIAGENESIS OF THE THUMB MOUNTAIN FORMATION

Microspar and Pseudospar

 Aggradational recrystallization, or neomorphism, of micrite to
microspar and pseudospar is a common diagenetic phenomenon that affected

the limestone lithofacies. Following Folk (1965), calcite with crystal

sizes less than 6 microns is termed micrite, whereas microspar ranges
in crystal size from 6 to about 30 microns and pseudospar is formed of
crystals coarser than 30 microns. |

In thiﬁvsection, microspar is scattered fhroughout as single
crystals, as isolated clusters of cryStals and as discrete comparatively
large oval pétches (Pl.]ﬂé] that ére several millimeters to centimeters
»1qng. Many oval patches display an increase in microspar crystal sizes
towards their centers (Pl.z?é ) such that pseudospar occupies the centers

of some patches. Somewhat less recrystallized patches (Plzﬂcl) are

recognizable preserved burrow forms. Perhaps the more strongly recrystal-
lized coarser crystalline oval patches also represent burrows. The
reworked, disaggregated lime mud in burrows was probably much more
porous and permeable than the surrounding, less disturbed and more

lithified sediment. Solutions inducing early diagenesis could. reasonably

. be eXpected to have been preferentially'chénnaled through these burrowa%aﬂ/
more permeable pathways in the sediment. Fresh or brackish water were the‘L//’
mostlﬁrobable agents of diagenesis as recrystallization of lime mud
(micrite) to microspar and pseudospar requires the removal of inter-

crystalline magnesium ions (Folk, 1974). Possible stages of the re-

crystallization of a typical Thumb Mountain burrow to microspar and
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"pseudospar‘are shown in Fig. 6 . This hypothesized early invasion of
burrowed Thumb Mountain sedimentsvby groundwater of low ioﬁic st;ength
implies that fresh groundwater, possibly derived from the Canadian
Shield to the south, invaded the Thumb Mountain Formation during its
deposition.

Some patches of pseuodspar are associatéd with local concentrations
of bioclastic debris, particularly crinoids. Bioclasts appear to have
been nucleation centers for recrystallization. Some radially oriented
bladed pseudospar formed rims surrounding individual bioclasts.

In places, degradational recrystalli;ation has affected crinoid
ossicles. Some ostracode; gastropod,'algae and other skeletal debris
have themselves recrystallized to pseudospar. Some gastropods, however,
‘appear to have been steinkerns that were later infilled with calcite
spay; as the calcite crystals forming the spar exhibit many character-
istics indicative of precipitation from solution (Bathurst, 1958; and

Folk, 1965).

Dolomite -
Dqlomitization was the most widespread diagenetic event affecting
the Thumb Mountain Formation in the report area. Thumb Mountain
. dolomite has several common modes of occurrence. These are listed in
order of decreasing abundance:
(1) As small irregular patches and crystals scattered through-
out groundmass;

(2) In completely dolomitized beds;
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(3) As lenticles in areas of abundant solution seams and
stylolites;
(4) In round to oval areas in thin section up to 1 cm
long. |
Dolomite occurs abundantiy in the limestone lithofaciés in small
scattered patches. These patches contain suEhedral dolomite. crystals
up to 0.4‘mm in diameter, individually scattered or in small aggregates,
or dolomicrite. Commonly dolomicrite envelops larger dolomite crystals.
This may indicate that aggradational recrystallization of dolomicrite
patches formed larger dolomite crystals.

Some bioclasts have beeh selectively dolomitized, particularly

high-magnesian varieties, such as crinoid or algal fragments
“which can supply magnesium for their own partial dolomitization

(Schlanger, 1957).

*
Finely crystalline (1.05 to 0.10 mm) hypidiotopic dolomite occurs

in irregular lenticles (Pl.lVb) parallel to bedding in most limestone

lithofacies. These lenticles are bounded by and contain abundant

clay seams along which some solution seams and stylolites have developed.

Recrystallization of high-magnesian calcite to low-magnesian calcite in
Thumb Mountain limestone may have provided the magnesium ions necessary

for dolomitization in areas of clay seams. Many of these dolomitized

areas coincide with concentrations of high magnesian bioclasts such as

crinoid ossicles, and are generally more abundant in densely bioclastic

limestones.

¥ Crystal Lobrie Lermmnslogy atter Friedmn (1965)
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In thin section hyfidiotopic dolomite with an average crystal size
of 0.10 mm occupies round to oval areas, 2 or 3 mm to 1 cm long in the
limestone lithofacies. Some areas are partly or completely surrounded
by microspar and pseudospar (Pl;IVC) which suggests that they are
probably preserved burrows similar to those described in the previous
séction.‘ Recrystallization of micrite to miérospar and pseudospar
Vépparently released magnesium ions for subsequent partial dolomitization
of these recrystallized areas. Slow fresh groundwater flow may now have
removed this recrystallization-derived magnesium rapidly enough to
avoid dolomifization of parts of some burro&s (Fig.ff—).

The xenotopic and hypidiotopic dolomite of completely dolomitized,
dolomite lithofacies beds ranges in crystal size from 0.05 to 0;20 mm.
Primary tektﬁral features of most dolomitized beds are obscured; however,
somé bands of coarser dolomite contain relics of pellets. Also rem-
nants of bioclasts, particularly crinoids, are present. Some late
diagenetic ''plumose" dolomite'CMorrbw, 1970) with curved cleavage infills
some vugs of leached bioclasts. Evidently’the predolomitization lith-
~ology of these beds was similar to that of their companion limestone
“beds. A variety of sedimentary structures (see page )} in these
dolomitized beds indicate that they were deposited on tidal flats.

Many modern carbonate tidal flats are penecontemporaneously dolomitized
because of the commonly extreme increase in the mMg“/mCa+2 of suiface
and near-surface waters occupying the tidal flat. This is fhought to
occur because of the rapid extraction of Ca*2 from solution b;:?;ecip—
itatiani\Ca+2 bearing phases such as aragonité and gypsum (Deffeyes,

et al., 1964).
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Silica

Only a small amount of authigenic silica occurs throughout the
limestone lithofacies of the Thumb Mountain Formation. Almost all this
silica has replaced biogenic material. Lutecite, a microcrysfalline
quartz variety with fibrous texture, megaquartz and equant microcrystal-
line quartz are the main varieties. Perhaps decay of organic'matter in
biogenic material produced a low pH locally, which favored the replace-

ment of biogenic carbonate by lutecite. This mode of occurrence for

lutecite suggests that it is not as reliable an indicator of evaporites

as has been proposed by previbus workers such as West (1964) and Folk

and Pittman (1971).

Spherules of length-fast chalcedony 0.12 mm in diameter are
scattered sparsely throughout the pelmicrite groundmass of one sample
from Section 9. Length-fast chalcedony indicates formation in a

relatively low pH environment (Folk and Pittman, 1971).

“Pyrite and Limonite
Almost all Thumb Mountain limonite is pseudomorphous after pyrite.

Both minerals are very abundant as authigenic crystals and crystal

'aggxegates up to 1 cm long in biogenic material. Finely crystalline

pyrite and limonite less than 0.02 mm in diameter are scattered uni-
formly throughout a groundmass of pelmicrite in the limestone litho-
facies.

Limonite and pyrite are absent in current-deposited graded beds

of intrapelsparite. Many dolomitized beds in the dolomite lithofacies
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contain laminated sequences. Alternating laminae several millimeters
thick of fine (0105 mm) and coarse (0.15 mm) crystalline dolomite form
these laminated intervals. The coarse crystalline dolomite contains
packed pelletal ghosts with relatively unvacuolized interpellet dolomite
and very little pyrite or 1imonite. The fine crystalline dolomite is
densely vacuolizea and contains abundant limonite and pyrite.. This
suggests that the coarse crystalline laminae were comparatively '"clean"

well washed intrapelsparite or pelsparite, whereas the finer crystalline

laminae were relatively '"dirty" pelmicrite.
Limonite is also concentrated in solution seams and between large

calcite pseudospar crystals in recrystallized areas.

Calcite

Some calcite has replaced dolomite-forming dolomite pseﬁdomorphs.
This dedolomitizétion origin of calcite is attributed to surface
weathering (De Groot, 1967; Evamy, 1967).

Blocky calcite spar of about 0.15 mm crystal size infills late
fractures and complementary shears in veins up to 0.05 cm wide. The

stresses that produced regional folding probably formed these fissures.

Depositional Model
for the
Thumb Mountain qumation
The limestone and dolomite lithofacies of the Thumb Mountain
Formation formed in somewhat different environments. Criteria provided

by studies of depositional environments of modern carbonates (Ginsburg,
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1957; Newell and Rigby, 1957; Deffeyes et al., 1964; Illing et al., 1965;
Shinn, 1968 and Shinn et al., 1969) indicate that the limestone 1i£ho—
facies was deposited in a sheltered subtidal environment, whereas the
dolomite lithofacies was deposited in supratidal, intertidal and shoaling
subtidal environments.

The evidence that points to a subtidal origin for the limestone
lithofacies is bioturbation from horizontal burrowing (Rhoads, 1967),
relatively high faunal diversity (Walker and Laporte, 1970), and the
abundance of ﬁnwinnowed micrite. Moreover, widespread‘bioturbatiop,
unwinnowed micrite, the lack of reworked grains, and the dark organic-
rich and pyritiferous aspecf of the limestone iithofaciés, indicate a
protgcted, subtidal environment with little current activity.

Dark pyritiferous limestones also form in open marine waters with

~ good circulation if the rate of accumulation is rapid. In such a case
in the open marine environment organic matter on the seafloor is buried
‘too rapidly for oxidation and instead it is preserved in the sediment.
In this case the pH and Eh values in the sediments bear little rela-
tion to the values in the normal mariﬁe water above the depositional
interface (Moretti, 1957). However, the uncompressed pellets- L
and undeformed bioclasts in the limestone lithofacies indicate that
lithification preceded any significant compaction (Zankl, 1969). This
implieé that, unless lithification was abnormally rapid, sediment
accumulation in the limestone lithofacies was relatively s1low. Tﬁerefore,
~'orgénic matter and pyrite in the limestone lithofacies probably reflect

deposition from a poorly oxygenated sea of restricted circulation
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rather than rapid deposition producing reducing diagenetic conditions
below the depositional interface.

Dasycladacean algae can grow in water up to 300 feet deep (Nitecki,
1970) although the abundance of dasycladacean algae throughout the
limestone lithofacies may indiéate that water depths during deposition
were less than 30 feet (Johnson, 1961). Green algae grow most readily
in shallow water because of their light requirement. The common occur-
rence of unfragmented dasyclad thalli (Pl.]J ) suggests that they grew
in quiet watér.

The dolomite lithofacies contains sequences of alternating supra-
and intertidal beds. Mudcrack polygons in brown to rust coloured
dolomite, thinly interlaminated algal dolomicrite and pelletal finely
Crystalline dolomite are common féatures in this facies. Salinity-
tolerant taxa such as ostracodes and gastropods are the only fauna in
this facies.

These peritidal dolomite sequences occur in large pods. Possibly
these pods are fossil carbonate mud mounds that had built up to sea
level. Intrapelsparite lentiéles occur in the limestone between these
penecontemporaneously dolomitized mud mounds. Currents evidently
were sufficiently strong to rework the pelletal lime mud into intraclasts.

kThis may be the result of flqw constriction of water from the open ocean
betwéén shoals in intershoal channels.

The model for deposition of Middle to Lower Upper Cambrian car-
bonates in the eéstern Great Basin outlined by Kepper (1972} accounts

for many of the features displayed by Thumb Mountain lithofacies.
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Carbonate mud banks, that now are preserved as large dolomite pods in
the northwestern part of the report area, restricted circulation in the
southeastern lagoonal area (Fig.7 ), where bioturbated biopelmicrite
containing abundant dasyclad thalli accumulated. Application of this
depositional model to Thumb Mo;ntain lithofacies implies thé existence
of open shelf limestone facies north and land south of this area.’
Evidence from Ellesmere Island supports this facies tract interpre-
tation for the Thumb Mountain Formation and shows that it,ma;ﬁ:ﬁ;ional
importance. 'Kerr (1968, Fig; 5, lines C and B) published two correlation
diagrams of the Thumb Mountain Formation from southern Ellesmere Island
consistent with this facieé tract interpretation. The lines of section
of these correlation diagrams are perpendicular to depositional strike
of the Franklinian Miogeosyncline, which, in southern Ellesmere Island,
trends north-south (Fig.’?’). In Keri's southernmost correlation diagram,
line C, the Thumb Mountain Formation of Section 30 contains several
hundred feet of dolomite. This may be an interval of shoal deposits
similar to those in the Thumb Mountain Formation of Grinnell Peninsula.
Section 30 occupies an intermediate positionbetweenpossible shelf
lagoon nonargillaceous and mottled limestones in the eastern sections
32 and 34 and the open shelf silty and argillaceous limestones of the
“Thumb Mountain Formation and the anomalously thick Irene Béy Formation
in Sécfion 36 west of Section 30. Kérr (1968, p. 51) found it impossible
to aifferentiate the Irene Bay Formation shale from the silty Thumb
Mountain Formatidn in some western parts of his report area.  Consequently

he recognized that the Thumb Mountain and Irene Bay Formations in
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westernmost sections in his report area on Ellesmere Island, such as
Section 30, were deposited offshore in deeper water closer to the
Franklinian Eugeosyncline.

Thorsteinsson (1958) and Thorsteinsson and Kerr (1968) noted the
occurrence of dolomite intervaié in the Thumb Mountain Formation of
Cornwallis Island. The Thumb Mountain Formation of southern and east-
eranathurst Island is largely dolomitized (KeTTJh/WYﬂ@. These workers
suggested that the Thumb Mountain dolomite on these islands is a late
diagenetic feature related to the unconformity at the base of the
Disappointment Bay Formation where it overlies the Thumb Mountain
Formation. - However, part of this dolomite could be penecontemporaneous
shoal dolomite similar to that on Grinnell Peninsula. This would seem
particularly true for Thumb Mountain dolomite in areas where.the
Disappointment Bay Formation is absent.

The shaly Irene Bay Formation overlies the Thumb Mountain Formation
on Ellesmere, Bathurst and Corﬁwallié Islands. This may reflect a
brief period of relatively deep submergence and erWning of the Thumb
Mountain shelf-lagoon complex after deposition of the Thumb Mountain
Formation. On Devon Island the Irene Bay Formation is discontinuous and
less shaly than that on ﬁearby islands. This suggests that submergence
was less pronounced on Devon Island than on nearby islands after Thumb

Mountain deposition.




.33 -

ALLEN BAY FORMATION

Distribution, Thickness and Age

The Allen Bay Formation was named by Thorsteinsson and Fortier (1954),
and described more fully by Thorsteinsson (1958), its type section being
at Allen Bay near Resolute on Cornwallis Island. Thorsteinsson (1963) also
mapped the Allen Bay Formation in the Douro Range, within the present report
area. He estimated the thickness to be 3,700 feet, and noted that. the for-
mation consisted of mainly dolomite, but contains some limestone and dolo-
mitic limestone, particularly in the upper and lower parts. Most of what
Thorsteinsson (1963) assigned to the Allen Bay Formation is mapped as such
herein; however, the uppermost part which is limestone is assigned now to-
the Cape Storm Formation of Kerr (in préss);

The very late Llandovery age of4the base of the Cape Storm Formation
indicates that the Allen Béy Formation encompasses most of the.Richmond and
Llandoverian Stages (Table I).

The Allen Bay Formation is present throughout the study area (Map )
and conformably but sharply overlies fhe Thumb Mountain Formation. Thick-
nesses of complete measured sections of the Allen Bay Formation range from
1,532 feet to 2,846 feet (Fig. 8). In the central parf of the area as in
‘Sections 2, 7, and 8, the Allen Bay Formation has a fairly constant thick-
ness of approximately 1,900 feet. In the northwest, Section 9, the forma-

"~ tion is at least 1,532 feet thick. In the southwest, Section 1, the formation
has ité'greatest thickness of 2,846 feet. It appears that the Allen Bay Forma=

: fion has not been disturbed by bedding-plane thrusts? such as those that affec-
ted the Thumb Mountain Formation. The Allen Bay Formation is relatively re-
cessive weathering‘betweenvthe more resistant Thumb Mountain and Capé Storm

Formations, and commonly streams flow along strike in the lower part.
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LITHOSTRATIGRAPHY

The Allen Bay Formation is composed of two distinct lithofacies, the
massive-bedded, and the medium-bedded lithofacies. The massive-bedded
lithofacies is the more common (PlJVJ), being medium to coarsely crys-

talline (sucrosic), medium to dark brown dolomite. Fairly abundant stroma-

toporoids characterize some beds of this lithofacies. Commonly they are
white weathering and easily visible (PIJVE). Dolomite of this facies
emits a fefid, petroliferous odor when struck.

The medium-bedded lithofacies is less common in the Allen Bay Forma-
tion, being medium- to thick-bedded, light to medium brown, finely to med-
jum crystalline dolomite. Stromatolites and stromatolitic undulations
(Pl.Vb ) occur throughout the dolomite of this lithofacies. Rocks of
this lithofacies are more compact, less porous and less petroliferous
than are rocks of the massive-bedded lithofacies.

Most measured sections of the Allen Bay Formation are comprised of
intervals of both lithofaciesv(Fig.g ). Commonly there are thick inter-
vals of the massive-bedded lithofacies, 1,000 to 2,800 feet thick, and
the medium—beddedvlithofacies occurs as relatively thin intervals, be-
tween 50 to 500 feet thick. | |

TheAlack or absenée of medium-bedded 1ithofacie§ in Sections 8 and
1 may be a consequence of the felativgly poor exposure at these sections.
There may in fact be intervals of the medium-bedded facies in sections
1 and 8. |

Ignoring Sections 1 and 8, which are poorly exposed and therefore
.inadequately sampled, and Section 3 which is incomplete, thé number of

intervals of the medium-bedded lithofacies consistently decrease from
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northwest to Southeast. The number of intervals decreases from 4 in

Section 9, to 3 in Section 7, and finally to 2 in Section 2 (Fig. 8).

MASSIVE-BEDDED LITHOFACIES

Allochemical and Biogenic Constituents

Dolomitization has destroyed all but the coarsest structural elements
of most fossils in the méssive—bedded lithofacies. Only the gross exter-
nal shapes of leached bioclasts remain. Some dolomitized biogenic material
can be observed only in thin section.

Stromatoporoids. Tabular stromatoporoids are the most widespread and
abundant biogenic constituents in the massive-bedded lithofacies, and in
places form reef—like masses of stromatoporoid biolithife (P1.IV¢). These
massive-bedded intervals of stromatoporoid biolithite could not be seen

to terminate laterally in outcrop. Several stromatoporoid-bearing intervals
that Qécur in the lower parts of Sections 1 and 2 may be physically con-
tinuous units as indicated on Figure .8. However these stromatoporoid
biolithites do not appear to exhibit any degree of correlation between

more widely spaced sections such as Sections 7, 8 and 9. |

rother Faunal Constituents'. Coloniai corals such as Favosites are =~ o
moderétely abundant whereas solitary horn corals are rare. Both typeé
of coral generally occur in association with'stromatoporoids. Crinoid
fragmenis are abundant in some beds, and commonly are associated with
brachiofods in a pelletal matrix. Brachiopods are common in some beds
either alone or in association with pelmatozoans or stromatoporoids.

Orthoceroid cephalopods occur in at least one bed in Section 2.
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Nonskeletal Allochems

Remnants of pellets, represented by dense concentrations of inclu-
sions are common in much of the dolomite of the massive-bedded litho-
facies. They are closely packed, and the individual pellets average 0.15
mm across'(Pl.\/b ). - It is possible that dolémitization destroyed the
original pelletal texture in some dolomite of the massive-bedded litho-
facies that contains no visible pellet remnants.
Intraclasts |

The massive-bedded lithofacies contains remnants of intraclasts that
are marked by a profusion of inclusions (Plfvb ). They are rounded, have
a botryoidal or oval outline, are up to‘O.S mm in diameter, and generally
occur in a packed pelletal matrix. The continuous size gradation from
the smaller pellets and intraclasts to the lafger botryoidal outlines of
many intraclasts suggests that a high proportion of the intraclasts may
be compound grains of'bahamite of Illing (1954).

Terrigenous Constituents

Thin sections and insoluble residues of the massive-bedded litho-
facies contain no terrigenous constituents; however, X-ray powder patterns
(Appendix] ) show the presence of trace amounts of quartz.

Sedimentary Structures

The only sedimentary structure discernible in the massive-bedded
lithofécies is thick to massive continuous bedding. This suggests that
beds in this facies accumulated subtidally. Bioturbation of pre-existing

-limestone. may have obliterated sedimentary structures in these beds.
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MEDIUM-BEDDED LITHOFACIES

Allochemical and Biogenic.Constituents

The medium-bedded lithofacies contains less diverse, and less abun-
dant fauna than does the massive-bedded lithofacies. Almost all biogenic
material present consists of salinity-tolerant organisms, such as algae
and ostracodes.

Stromatolifes

At some intervals in northwastern sections (Fig. 8 ) there occur
algal stromatolites that are of the LLH-C type of Logan, Rezak, and
Ginsburg (1964). Stromatolites are almost certain indicators of inter-
tidal conditions (Logan, Rezak, and Ginsburg, 1964), although they have
been found to exist in some shallow subtidal aréas (Gebelein, 1969).
Wisps of dark brown organic material that may be remnants of mucilaginous
mats of blue—gréen algae are abundant in the medium-bedded lithofacies.
Ostracodes

At one horizon in the medium-bedded lithofacies remnants of ostra-
code shells are discernible in a dolomitized matrix of interlaminated
intrapelmicrite and intrapelsparite. Ostracodes probably were more num-
erous than the preserved numbers would suggest.

Pelmatozoans

Crinoids occur in one bed of fhe medium-bedded -1ithofacies, in Sec~
tion 9 in association with possible wisps of blue-green algae.
" Nonskeletal Allochems

Pellets

Pellets are preserved as ghosts in the medium-bedded lithofacies,

where they are packed, and more common than in the massive-bedded




lithofacies. Pellets have the same attributes in both lithofacies.
fntmc lasts

Intraclasts in the medium-bedded lithofacies are composed of dolomite
that is more finely crystalline than the groundmass, and they are elon-
gate parallel to bedding. These seem best interpreted as penecontempor-
aneously dolomitized mud crust rip-ups in a matrix that is dolomitized
1ater (Germann, 1969). Such early dolomitization of calcite mud crusts
is common in modern supratidal environments, and is coincident with early
lithification (Shinn et al., 1965, p. 117). Germann (1969) suggested
that the origiﬁal micrite matrix bf these clasts was introduced from a
subtidal site by storm-induced suspensions..

Sedimentary Structures

Structures in the medium-bedded lithofacies include alternating thin
laminae of inferred micrite, intrapelmicrite, and intrapelsparite (Pls. V%.dn/
VJ),.énd stromatolite-like laminations. These structures, in conjunc-
tion with elongate dolomicrite intraclasts, and some fenestrate fabric
indicate an inter- to supratidal depositional environment. Some finely
laminated sequences contain features (Pl.Vq ) that strongly resemble the
algal mat-overfolds on modern tidal fiats described by Davies (1970).

The stromatolitic rocks contain laminations formed by the alternation of
-1aminae of finely crystalline dolomite containing abundant inclusions

with laminae of coarser crystalline dolomite containing few inclusions.
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Diagenesis of the Allen Bay Formation

Dolomite

The Allen Bay Formation is madeAup almost entirely of diagenetic
dolomite. However the dolomite of the medium-bedded lithofacies is some-
what different from the dolomite of the massive-bedded lithofacies. The
density of inclusions, the amount of disseminated 1imonite and the varié—
tion in dolomite crystal size and crystal habit are criteria which permit
discrimination of the predolomitization sedimentary fabric of both the
medium-bedded and massive-bedded lithofacies.

The medium-bedded lithofacies consisfs of two varieties of dolomite.
The more abundént vafiety which occurs in thin to medium beds is hypidio-
topic and medium crystalline with aﬁ/avéragé crystal size of about 0.20
mm, similar to that shown in plate\/b . Relict pellets and intraclasts
appear as distinct clots of inclusions. The clear, inclusion-free dolo-
mite between these allochem ghosts probably has replaced sparry cdlcite
cément.

Laminated dolomite (Pl.VC») a less common variety also forms a signi-
ficant part of the medium-bedded lithofacies. Typically fhe laminations
are fqrmed by the alternation of finely crystalline laminae with medium
crystalline laminae (Pl.VU ). Individual laminae are less than a milli-
meter thick. Dolomite crystals in finely crystalline laminae contain
abundant inclusions whéreas crystals in medium crystalline laminae are
largely without inclusions. In thin section oval areas of particularly

~dense concentrations of inclusions in both finely and medium crystalline

laminae indicate the former presence of pellets (PI.VJ:L
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Stromatolific undulations which commonly occur in intervals of
laminated dolomite indicafe that they Qriginated on a tidal flat. Pro-
bably pellets and micrite adherea to mucilaginous mats of blue-green algae
to form algal bound_pelmiérite laminations. These laminae were then
penecontemporaneously dolomitized to finely crystalline dolomite while
they were exposed on the tidal flat surface as has been documented for
modern algal mat—covered carbonate tidal- flats. - (Iliing et al., 1965;
Shinn et al., 1965). inundations on the tidal flats would cause pellets
and other grains to be washed up and spread over the tidal flat surface.
Cementation and dolomitization of these porous grainstone sheeté méy have
formed the inciusioanree medium crystalline aolomite laminae that con-
tain pellet remnants.

The massive-bedded 1ithofacies'consists almost entirely of medium
crystalline, hypidiotopic dolomite. Some of this dolomite coﬁtains abun-
dant dolomicrite inclusions. Micrite was probably the precursor of this
dolomite type. The remainder of the dolomite in the massive-bedded litho-
facies contains packed pelletal remnants with relatively inclusion-free
interpellet areas (Pl.Vb ). Dolomitization of poorly washed ihtrapelspariée
may have formed this variety of dolomite. |

Medium crystalline hypidiotopic dolomite in which the original rock
fabric has been completely obliterated is also present in both the Medium
and Massive-Bedded Lithofacies. Tﬁis type of dolomite contains fewer in-
clusions than the previously discussed varieties of dolomite. Fluid in-
clusions in this type of dolomite tend to be contained within single
crYstals. The -outlines. of fhese areas with abundant inclusions generally

are parallel to the borders of crystals containing them. Aggradational



- 41 -

recrystallization of the original replacement dolomite by a process
similar to reérystallization in limestones (Folk, 1965) would Yield a
cleaner dolomite with fewer inclusions and vacuoles. Also it would ex-
plain the partial parallelism of outlines of vacuolized areas with sur-
rounding crystals as the result of crystal face boundary migratién during
dolomite recrystallization.

Point counts of dolomite crystal sizes tend to affirm some of the
foregoing deductions concerning dolomite in both the medium and massive-
bedded lithofacies. Point counting was performed on a suite of 20 thin
sections, 10 fiom the massive-bedded lithofacies and 10 from’the medium-~
bedded lithofacies. |

The standard deviatioh (&d) of_délémite crystal size point counts~§f
medium-bedded lithofaciés dolomite is consistently greater than that of
the massive-bedded lithofacies -for any given ﬁeanvcrystal size (X) (Fig.

7 ). This efféct is due td differencés in dolomite crystal sizes be-
‘tween individual laminae in the peritidally deposited laminated dolomite
that'characterizeé much of the medium-bedded lithofacigs. The more homo-
geneous dolomite of the subtidally-deposited massive-ﬁedded lithofacies
has a smaller standard deviation of crystal sizes.

Idiotopic dolomite or dolomite forméd of predominately euhedral
crystals is uncommon4in the Allen Bay Formation. In some rocks with
abundant bird's é}e, idiotopic dolomite‘crystals line thesperiphery of
'individual calcite-filled bird's eye vugs, Similarly, ididtopip
dolomite partly infills and surrounds moldic porosity in dolomitized

stromatoporoid biolithites.
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Lack of primary fabric disruption indicates that little, if any,
volume change occurred in conjunction with dolomitization. Most porosity
in the Allen Bay Formation is relict primary porosity. The remaining.
porosity is the result of bioclast leaching leading to moldic porosity
and some intercrystalline porosity.

Calcite

Most calcite in the Allen Bay Formation occupies small vugs and inter-
crystalline porosity in the dolomite, as coarsely crystalline secondary
infillings in both the massive- and medium-bedded lithofacies. In places
calcite apparently has partly replaced dolomite crystals in dolomite vug-
infillings (Pl.VIA) and thus qualifies for the term "dedolomitization"
calcite that was suggested by Evamy (1967). The origin of this calcite
may best be explained by the exposure of Allen Bay dolomite to gurface
weathering conditions. Near-surface conditions of weathering cause dolo-
mite to dissolve incongruently’to calcite (De Groot, 1967). A small amount
of the calcite present in the Allen Bay Formation occurs as tiny inélu—
sions of.undigested calcite in individual dolomite crystals.

Limonite and Organic Matter

Minute limonite grains with associated organic‘matter are disseminated
'sparsgly throughout moét of the dolomite of the Allen Bay Formation. This
association is particularly common in finer crystalline dolomite that is

inferred to have been micrite. It is probable that the limonite is an
oxidation product of what originally was pyrite, that had formed within

micrite in a reducing diagenetic environment. Such an environment for pyrite

formation in lime muds resulted partly from the presence of organic matter.



Silica

Anhedral authigenic megaquartz infills part-of the porosity in
the dolomite of one bed in Section 7. The presence of abundant dolomite
inclusions in part of this megaquartz suggests that the‘quartz also hasipartly

replaced some of the surrounding dolomite,

Depositional Model For The
Allen Bay Formation

The distribution of lithofacies within the Allen Bay Formation is
a complex straﬁigraphic problem that cannot be resolved exactly by this study.
The most reasonable assumption is that the medium-bedded lithofacies occurs
as discrete noncontinuous lithosomes (Fig.® ), rather than as laterally con-
tinuous beds. | |

Several points that are important to-a depositional model are:

(1) Within the massive bedded lithofacies there are three subtidal
microfacies that are distinct commonly: A dolomitized stromatoporoid biélithite;
a dolomitized crinoid brachiopod biopelmicrite; and an unfossiliferoﬁs dolomitized
pelmicrite (Fig.8 ). These microfacies commonly cannot be traced from section to
section with confidence except between the closely spaced sections 1 and 2.

(2) With thé medium~bedded lithéfacies there are two peritidal micro-

facies that commonly are distinct; a dolomitized interlaminated pelmicrite and

intrapelsparite containing birdseye structure; and a dolomitized stromatolite

biolithite. It appears that neither of these phases can be correlated between

sections.

(3) The number of intervals of the medium-bedded lithofacies inter-
calated between intgrvals offfhe massive-bedded lithofacies abpears to decrease

southeastward (Fig; 8 )o
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The laminar and hemispherical stromatoporoids in the stromato-

poroidal biolithite phase may have formed broad, low mounds (Fig./0). In

northaestern sections, such as sections 7 and‘9, dolomitized stromatoporoid
biolithite occupies intervals that are commonly less than 50 feet thick.
Several of these intervals are capped by intertidally deposited dolomite,
for example in units 55 to 59 in section 9. Southeastern sections such as

1 and 2 contain correlative stromatoporoid-bearing intervals up to 200 feet

thick.

Intertidal microfaciéé developed on top of stromatoporoid mounds to-
wards the northwest, possibly as the result of shoaling of mounds (Fig./0).
Most individual Allen Bay stromatoporoid moun&s probably did not exceed 1/2

mile in breadth. Well documented ancient stomatoporoid mounds less than’

250 feet thick are commonly also less than 1/2 mile wide (Dumestréwand

I1ling, 1967). However, the inferred correlation of stromatoporoid-bearing

intervals in Sections 1 and 2 may indicate that some Allen Bay mounds were
several miles across.

Stomatoporoid mounds in the Allen Bay Formation probably are
elongate paraliel to depositional strike, at some steep angle to the line of
section in Figure /0, Dolomitized crinoid brachiopod pelmicrite and dolomitized
pelmicrite are off-mound equivalents deposited contemporanepusly in slightly

~_deeper water arouhd growing stfomatoporoid mounds.
The increase in abundancé of intertidal intervals northwestward in

the Allen Bay Formation suggests that water depths in which the Allen Bay

" accumulated were shallower near the shelf edge than farther inland. Stroma-
toporoid mounds in the northwest nearer the shelf edge aggraded to sea level

more readily thanthose in the southeast part of the area. Consequently, the

northwest part of the area was a region of carbonate shoals whereas the area
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to the southeast may have been predominantly a shelf-lagoon in somewhat

deeper water (Fig./0).

On the west and northwest parts of Grinnell Peninsula, Cape Phillips
Formation shaly limestone is the facies equivalent of carbonates of the
Allen Bay Formation (Fig./0 ). The very continuous even, thin and laminated

bédding of Cape Phillips shaly limestone and its abundance of dark brown

. non-calcareous organic material indicate that it was deposited largely

below wave base in less well oxygenated water.
| Slump structures (Pl.wk ) and allochthonous blocks of limestone (Pl.WU)

occur scattered throughout the Cape Phillips shaly limestone exposed along
the south coast of Sheills Peninsula on southwestern Grinnell Peninsula.
Similar features have been observed by Trettin (1972) in the Cape Phillips
Formation exposed on Ellesmere Island. These occurrences indicate that
the Cape Phillips Formation is predominately a slope deposite (Fig./p )
as guggested by Trettin (1972) rather than a basin floor depoéif.

The integrated facies tract interpfetation of Allen Bay-Cape Pﬁillips
deposition presented in Figure /0 is similar to type II of Wilson's (1974)

spectrum of carbonate-platform margins, In both reconstructions

RSN -~

an area occupied by stromatoporoid mounds or knoll reefs as they are de-
signated by Wilson (1974) separates a landward shelf-lagoon from the open
ocean. Most knoll reefs may have grown only above wave base although it

is possible that some grew a little farther downslope at depths of a few

tens of feet (Wilson, 1974). If Wilson's type I1I model is applicable to

the Allen Bay Formation, it may be assumed that the average seaward

depositional slopes did not exceed 5 degrees and that seas were fairly

calm during Allen Bay depoSition.
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Geochemical Aspects of the Allen Bay Formation

The Allen Bay Formation was the object of several geochemicalwinfes—
' tigations during the coarse of this study. The trace element concentrations
of strontium and manganese in 40 samples and the stable isotope concentra-
tions of oxygen and carbon in 9 samples were determined. Samples were
~chosen so as to contain as little biogenic material as possible. The
purpose of these investigations was to verify the identification of lithe-
facies within the Allen Bay and to provide more insight into its diagenetic
history. Previous workers (e.g. Weber, 1964; Cameron, 1969; and Chester,
1965) have arrived at somewhat different conclusions concerning the sig-
nificance of trace element distributions in carbonates. In a recent

review of the subject, Till (1971) concluded that parameters coﬁcerned
~with the carbonate fraction such as strontium concentrations are not
likely to be useful environmenfal indicators in ancient rocks due to the
large changes in their values effected during diagenesis whereas certain
trace metals such as manganese give an energy index for the rock, as

these elements are contained élmost entirely in the clay mineral and non-
caicareous.organic matter fraction. The results of this study corroborate

Till's deductions concerning strontium and manganese in carbonate rocks.
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Strontium
Specimens‘that were analyzed for stontium were grouped by faciég
Their dverqgestrontium values are shown in Table 1I. From this table there
appears to be no correlation of raw strontium values with facies type..
Strontium values from peritidal facies (Fig.ll ) were compared with values
from subtidal facies by using a "'t'" test, and this indicated that there
is no significant difference in the strontium content of these facies at
ab pei cent level of significance (i.e. 95% level of confidence). Instead,
strontium values tend to increase upwards in each section (Fig.)2), with
slightly higher values in the northern sections. First and second degree
trend surface analyses confirm the observation of a northward and upward
increase in strontium values (Fig./j?). Higher degree trend surfaces
were made, but do not alter or improve significantly on the first and
second degree trend surfaces. This is indicated by the insignificant
increments between the correlation coefficients of successively higher
degree trend surfaces (Table III). Therefore, the upward increase in
strontium values, with somewhat higher values in northern sections, is
the basic trend in strontium values.

Residuals from th¢ first degree trend surface of stiontium values
from peritidal facies are not significantly different from those from
subtidal facies at a 5 per cent level of significance (Table 1V). There-
fore, the regionalytreﬁd in strontium values does not mask a local
variation in strontium that might be due to facies differences. Instead
local variations in strontium appear to be random.

Weber (1964A) suggested that almost all the strontium in carbonate

rocks is absorbed on the clay mineral fraction, and, therefore, the




-47-

strontium distribution reflects the clay miﬁeral-distribution within
carbonate rocks. However, the correlgtion of manganese with clay mineral
content is mdre firmly documented than that of strontium (Till, 1971).
Also the distribution of manganese in the Allen Bay Formation is more
readily explained if manganese is held in clay or is complexed in organic

matter,-

It has been suggested (Kinsman, 1969; Cameron, 1969) that the stron-
fium distribution in carbonate rocks reflects their diagenetic history.
Kinsman (1969) argued that carbonate-rich pore fluid percolating con-
tinuousiy through aragonitic pelletal lime muds similar to the original
Allen Bay sediments Qould dissolve the strontium—rich aragoﬁite mud and
precipitate relatively strontium-deficient sparry calcite in the downflow
direction. Continuation of this process would result in a calcite lime-
stone in which strontium values increase in a downflow direction. The
absolute valuesAof strontium in such a limestone would depend mainly on;
the pfoportion of aragonite to calcite in the original sediment; and on
the composition, period of flow, and flow rate of the pore fluid. He
estimated that more than 105 pore volumes would be rquired to pass
through a limestone of average strontium content (5,000 ppm) and with

30 per cent porosity to lower the strontium content to less than 350 ppm.
Kinsman's deductions are the consequenée of the unequal partitioning of
Sr*+2 jons between calcite and the liquid from which the calcite is pre-
cipitating such that (mSr*2/mCa*2) calcite = 0.14 (mSr*2/mCa*2) liquid
(Kinsman and Holland, '1969). ’

Early formation waters of the Allen Bay Formation may have come from

one of two possible sources. Compaction pressure may have expressed
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large amounts of pore water from the shale of the Cape Phillips Formation

into the 1atera11y equivalent Allen Bay Formation. However, pore water
from the Cape Phillips Formation probably would have had nearly marine

salinity, and likely could not have produced the diagenetic changes that

occurred in the Allen Bay Formation.

Alternatively, large amounts of fresh continental groundwatér may
have invaded the Allén Bay Formation. The strontium trend surface contours
in Figure may then be interpreted as approkimationsvto fo;sii eqﬁipo—
tential lines that were oriented perpendicular to a net low salinity

~groundwater flow from the southeast. This groundwater flow may have
passed northwestward and upward tﬁrough the Allen Bay Formation from the
continental area to the southeast as illustrated in Figure /0. Probably
the Irene Bay shale, which underlieé the Allen Bay Formation, formed an
effective floor for fresh groundwater that percolated seaward through
Allen Bay sediments. This restriction on the downward extent of ground-
water flow may have resulted in a greatly exaggerated seaward extent
of fresh groundwater flow in the manner shown in Figure

Mannheim (1967) and Kohout (1967) found that fresh continental
waters intrude marine sediments off the eastern coast of Florida for
distances of over 100Akilometers. Conséquently extensive circulation
of fresh continental waters within the Allen Bay Formation could have
occurred during its sedimentation as well as long afterward.

Dqlomitization of Allen Bay sediment is an expectable result of

such a large scale and continued flow of fresh pore water. As Hanshaw
et al. (1971) and Badiozamani (1973) have pointed out a reduction of pore

? ' water salinity such that the ionic strength of the pore water is between
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5 to 30 per cént that of sea water will favour dissol@ﬁﬁon of the host
limestone and subsequent précipitation of dolomite provided sufficient
magnesium is available for dolomitization.

Dolomitization of the Allen Bay Formation may have resulted from
the continued solution and reprecipitation of carbonate minerals in the
formation during the passage of magnesium-rich continental waters.
Sonnenfeld (1964) suggested that meteroic groundwater which has traversed
igneous and metamorphic terrains is enriéhed inlmagnesium, and consequently
capable of dolomitizing limestone sequences. Chemical analyses of grbund—
water on the Precambrian Shield in Canada, however, show a'persistent
preponderance of CaZ+ over Mg2+ (Brown, 1967). Garrels (1967) proposed
that the greater abundance of Ca2* than Mng in groundwater of igneous
and metamorphic terrains is due to the greater abundance of plagioclase,
fhe major Calt contributor, over biotite and horneblende, the majoxr
Mg2+ contribufors.

Water of tﬁe shelf-Lagobn is another possible source of magnesium.
This water may have been slightly enriched in Mg2+, through continual
precipitation of aragonite. Downward seepage of this brine into Allen
Bay lime mud may have brought it into contact with northwestward and

| (Fig/e)

upward flowing continental fresh wateri. Dolomitization of Allen Bay
lime muds would occur along the brackish zone produced by the mixing of
these two fluid phases.
Manganese |

As-with strontium, manganese concentrations show no correlation with
faciesytype’at a 5 per cent level of significance (Table V). Similarly
manganese residualvvalues from}he third degree trend surface (Table VI)

show no correlation with facies type at a 5 per cent level of significance.
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Trend surfaces on manganese values (Fig.l?‘) display markedly dif-
ferent patterns than those on‘strontium (Fig./3 ). This contrast may
iﬁdicate that fluid movements which may redistribute strontium within
the Allen Bay Formation did‘not control the distribution of manganese.
Manganese must, therefore, be held in clay minerals and organic matter
rather than in carbonate minerals. This agrees with the conclusions
reached by'Till (1971) concerning manganese.

Degens (1965) noted that the modern oceans are great reservoirs of
manganese and that the manganese concentration of seawater is a function
of deﬁth. Continva/ .replenishment of water on the shelf on which
Allen Bay sediments accumulated bvaater from the open ocean to the
northwest where shaly Cape Phillips sediments accumulated may have occurred
if the local evaporation rate exceeded the local rate of precipitation
plus the rate of surface runoff. Clay minerals transported southeastward
from the open ocean across the shelf may have been intercepted either in
quiet subtidal environments oOr on tidal flats, as part of a suspension-lag
deposit. Progressively less clay would remain in suspension as each
influx of oceanic water migrated southeastward. Also free manganese ions
in the oceanic water that travelled southeast across Allen Bay sediments
may have formed complexes with organic matter on tidal flats and in sub-
tidal areas.

| Consequently, manganese content at a pafticular point in the Allen
Bay Formation is an index to the pioximity of the Cape Phillips shale.
The wedge-shaped pattern of second and third degree manganese trend sur-
faces (Eig./3 ) records a eingle trensgression and regfession within the

Allen Bay Formation.
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The Devon Island Formation is shaly limestone that probably is a
southeastern tongue of the Cape Phillips Formation. The Devon Island
Formation has a relatively high average content of manganese (Appendix(f ).
This is consistent with the hypothesis that manganese in the Allen”Bay
Formation is hﬁid in clays and organic matter, and that it is derived

from areas where Cape Phillips shaly limestone accumulated.

Stable Isotope Distribution
" in the Allen Bay Formation
.Any’hypothesized large-scale movement of fresh continental ground-
water that redistributed stontium in the Allen Bay Formation would also
have affected the distribution of okygen and carbon isotopes. According-
ly three samples from each of the three sections used in trend-surface
analyses of strontium values were analyzed for stable isotopes of carbon
and oxygen (F.ig./f) . |
The oXygen isotope distribution (Fig./$ ) shows a pattern'that is
similar to that of strontium (Fig./3 ). The 5018 values (Appendix [l
are higher towardé the northwest and increase upwards in individual
sections. Apparently the circulation of coﬁtinental groundwater through
the Allen Bay Formation as shown in Figure 7 preferentially enriched the
soﬁtheastern and lower bart of the formation with 016. Northwest sections,
farthe¥ seaward ffom the ancient fresh water recharge area, were less
affected by.the flow of continental groundwater and consequently show
higher 6018 values than southeastern sections (Fig. 13). _ o
The distribution of carbon isotopes does not appear to reflect a
definite trend (Fig. 15). Degens (1965) notes that biogenic CO2 in soil

gases has a scl® of -24 and'agmospheric COé has a 6C13 of about -8. So
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it may be assumed that continental fresh water which invaded the Allen

4

Bay Formation was enriched in €12, There would have been dissolved CO2

in any continental water that invaded the Allen Bay Formation, but appar-

ently the amounts were insufficient to significantly affect the distribu-
tion of carbon isotope ratios of the dolomite. The slightly higher
average value of sc13 in the northwest section (Fig. 15) may indicate
that it received a lbwer contribﬁtion of C12, because it was farther
away from the fresh water recharge area to the southeast.

The distribution of stable oxygen isotopes, and to a lesser extent

the distribution of stable carbon isotopes, supports the -theory that

continental fresh water from the southeast invaded and aided dolomitiza-

tion of the Allen Bay Formation during its deposition.
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Cape Storm Formation

The Cape Storm Formation was named by Kerr (in press) for its type sec-
tion near Cape Storm on the south coast of Ellesmere Island. The type sec-
tion is near 645 feet thick and contains two members, a lower cliff-forming,
partly dolomitized limestone member, and an upper member of thin bedded dolo-
mite and gilty dolomite grading upward to interbedded dolomite and limestone.’

The age of the Cape Storm Formation is Silurian, ranging from late
Llandoverian to early Ludlovian stages (Table I). This conclusion is based
partly on the probable late Llandqvery age of two faunal collections near
the base of the Cape Storm Formation in Section 4. B.SF Norford considers
the faunal collection at GSC Locality C-11915, 11 feet above the base of

the Cape Storm Formation, to indicate a probable late Llandovery age. This

collection is composed of Clathrodictyon sp., Synamplexoides cf. S. vario-
seEfatus (Stearn), ?Favosites sp. and an indeterminate rugose éoral. Also,
he considers that the faunal collection at GSC Locality C-11917, 156 feet
above the base of this formation in Section 4, indicates a probable very

late Llandovery age or a possible early Wenlock age. This collection is

composed of Palaeocyclus sp., Cystihalysites sp., Favosites sp., ?Favosites
: ‘ (Appendix V)
Sp., a stromatoporoid and heliolitid and solitary corala. The early Ludlo-
vian age of the top of the Cape Storm Formation is inferred from the early
Ludlovian age of the base of the overlying Douro Formation (Smith, 1973).
The Cape Storm Formétion is well exposed in most measured sections in
the report area (Fig. 16) and apparently was deposited throughout the entire

report area. In all exposures it conformably overlies the Allen Bay Forma-

tion (Fig. 17). The Cape Storm Formation is itself overlain conformably
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by the Douro Formation in all but the most northerly Section. At this

' ungonformabl
Section, Section 9, it is overlain|by undivided Devonian carbonate rocks
(see Map ), and presumably the Douro also was removed by intervening
erosion.

Thicknesses of the Cape Storm Formation in the report area vary widely,
largely as a resﬁlt of origiﬁal thickness differences, and partly also from
intra-Devonian erosion. Thicknesses of sections that have their original
depositional thickness range from 712 feet (Section 5) to 2,776 feet (Sec-
tion 1). The most northerly section of the Cape Storm Formation is the

thinnest in the area (Section 9). It is 613 feet thick, with an unknown

thickness having been removed by Devonian erosion.
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The Cape Storm Formation commonly is thin to thick, evenly-bedded
limestone with some dolomite interbeds. Thickerlbéds are dark grey to
light greyish-yellow pelmicrite or intramicrite, whereas thinner ?edé
are light greyish-yellow to yellowish-orange dolomite. Where dolomite
interbeds are common, the Cape Storm Formation displays proﬁounced dif-
ferential weathering; otherwise it weathers uniformly. On airphotos it
appéars és a sequence of alternating thin, light and dark grey continuous

bands.

Lithostratigraphy

Three lithofacies were differentiated in the Cape Storm Formation of
the report aréa (Fig./é ), a limestone intraclast lithofacies, a stroma-
tolite lithofacies, and a dolomitic pelmicrite lithofacies. The first
‘two lithofacies are similar in lithology and stratigréphic position to
the lower member, and the third is similar to the upper member of the
Cape Storm Formation of the type area on southern Ellesmere Iéland.

'The dolomitic pelmicrite lithofacies is present in all sections of
the Cape Storm Formation (Fig.}é). It forms all of the relatively thinner
sections (Sections 3, 5, and 8), and the upper parts of remaining sections.
This facies typically composed of thin fo medium beds of greyish yellow,
finely crystalline dolomite (Pl.VIE.), interbedded with intervals of thin-
to thick-bedded, fossiliferous pelmicrite (P1.Vig ).

The limestone intraclast lithofacies occupies approximately the lower
one-third of the Cape Storm Férmation in Sections 1, 2, and 7 (Fig./6).
Most of this lithofacies is made up bf grey to greyish yellow weathering,
thin to thick beds (Pl.VHE?), of fossiliferous intfapelsparite and -intra-
pelmicrite. This lithofacies also.forms most of the Cape Storm Formation

over central and western Grinnell Peninsula.




The stromatolite lithofacies is restricted to the lower part of Sec-
“tion 9, where it is characterized by massive beds of yellowish grey and

light grey weathering stromatolite biolithite.

THE DOLOMITIC PELMICRITE LITHOFACIES

Allochemical and Biogenic Constituents

Skeietal Allochems and Biogenié Constituents

fossil material in this facies occurs as bioclastic debris. Most
of.this facies is relatively unfossiliferous, with less than 5 per cent
Biociasts; however, some beds are quite fossiliferoué, containing as much
as 25 per cent bioclasts. Individual laminae gg lentils within these
bioclast-rich zones may contain up to 60 per cent bioclasts

This facies has a low faunal diversity, containing only ostracodes

and gastropods, organisms that are tolerant of a wide range of salinity

in modern environments.

VOStfacodes. Ostracode bioclasts of the genus Leperditia are the most
abundant and ubiquitous skeletal grain type in the lithofacies. At many
horizons this is the only taxén present, but when other taxa are present
ostracodeé are present as well. Articulated ostracode shells occur scat-
tered in a sparse pelmicrite matrix in some beds; however, more commonly,
ostracode fragments occur in discrete lenses of disarticulated shell frag-
ments or are scattered throughout a packed pelmicrite or pélsparite matrix
1. Vile ).

Ostracode bioclasts are almost the only fossil material present in
the beds of fineiy crystalline dolomite in the dolomitic pelmicrite litho-

facies.
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Gastropods, Pelmatozoans and Brachiopods. Gastropods, crinoids and brach-
jopods each occur sparsely scattered throughout most sections that pass
through this facies. They form a small but noticeable part of the pre-

served fauna.

Other Constituents. Other faunal constituents of this facies include tri-
lobites, corals, stromatoporoids, bryozoa, fish, pephalopods and stromato-

litic algae; These occur only rarely.

Allochemical Constituents

- - - " G - A

Pellets. Pellets are a very common constituent of the dolomitic pelmicrite
lithofacies. They occur in‘poorly washed pelsparite (Pl.V”c ) and packed
to sparse pelmicrite’ Pellets average 0.12 mm in length and in
most places are moderately well sorted.

| In most samples pellets are associated with ostracode bioclasts, and
this suggests that in this facies, as in the Thumb Mountain Forﬁation, the
pellets are fecal products of ostracodes. Ostracode-bearing samples invar-

jably contained pellets. Of the 88 samples that contain a pelletal matrix,

71 also contained ostracodes.

TIntraclasts. Intraclasts in this facies are restricted to a few beds of
intrapelmicrite. The intraclasts range in size from 0.05 mm to 0.4 mm,

and are similar to intraclasts in the limestone intraclast lithofacies.

- Orthochemical Constituents

Micerite. Micrite is the most abundant orthochemical constituent in this
facies and ranges from undolomitized to nearly completely dolomitized.

“This micrite constitutes the matrix material, of biopelmicrite that was
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deposited in quiet or gently reworked subtidal environments. It also con-
, 4 - R
stitutes the matrix material of the relatively unfossiliferous, ﬂbmewhat

more dolomitized pelmicrite that was deposited in intertidal environments.

Sparite. Biopelsparite with equant spar cement is abundant in

some beds, indicating some current winnowing of lime mud.

Terrigenous Constituents

Quartz silt (P1.V//e ) with subsidiary microcline, orthoclase, and
séricite (Appendix ] ) occurs throughout the dolomitic pelmicrite lithofacies.
The silt content ranges from less than 5 per cent to 50 per cent, but appear
to average about 5 per cent (Fig./8<). This silt commonly is disseminated
uniformly throughout in most beds. At some finely laminated intervals, |

. partly ‘
however, variations in silt contentAdefine the laminae (Pl,Vﬂd ).

Sediméntgry Structures

Much of the dolomitic pelmicrite lithofacies is formed of intervals of
thin- to medium-bedded, smoothly bedded, partly dolomitized pelmicrite and
pelspérite. These intervals appear to‘be burrow-mottled in many places
(Pl.Vﬂh;). Fenestrate fabric, shrinkage cracks (P1.Vilb), and crinkled algal
mat-like laﬁinae contaihing small teepee structures (P1.Vile ) occur in some
- of the more dolomitized thin beds. These features have been recognized in
exposures of Holocene inter- and supratidal sequences andvon modern carbon-

ate tidal flats (e.g. Shimn et al., 1969; Davies, 1970) .




- 69 -

Beds containing redeposited mudclasts (Pl.Wﬁ/} overlie mudcracked
beds (Pl.\ﬂﬂe)'in some parts of these thin-bedded intervals. It seems
possible that the mudclasts were reworked during storms from the underlying
mudcracked bed. Shinn et al. (1969, p. 1216) have illustrated similar .
sequences in which mudcracked layers alternate with layers containing mud-
clasts from the supratidal marsh’area of Andros Island.

Between the thin- to medium smooth-bedded intervals occur intervals, a
few feét to a few tens of feet thick, that contain thin to medium very dis-
continuous anastomosing and lenticular bedding (Pl.Vle). Faint small-scale
trough cross-laminae are discernible in some of these beds. In these len-
ticular beds scattered concentrations of ostracode shells that are concave
upward indicate deposition by lower flow regime small-scale ripples (Clifton
and Boggs, 1970). Large-scale inclined bedding also occurs in these inter-
vals as shown in PlateVle. Partly dolbmitized biopelsparite, biointrapel-

sparite and packed biopelmicrite are the dominant lithologies.

LIMESTONE INTRACLAST LITHOFACIES

Allochemical and Biogenic Constituents

Stromatoporoids. Tabular and hemispherical stromatoporoids (P1.1Xe ) are
abundant in this lithofacies, particularly in the lower parts of Sections
1, 2, and 7 (Fig. /(L ), where at some horizons-they form biolithite in

association with abundant corals.

Corals. Colonial corals have a similar distribution to stromatoporoids,

but are less abundant. Sparse solitary corals occur at some horizons.
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Other Constituents. Crinoids, ostracodes (P1.1Xb), gastropods, and brach-
jopods form a small but significant part of the faunal content of this
facies and are present in most beds. A few trilobite bioclasts also occur

in this facies.

Non- skeletal Allochems

Intraclasts are the most abundant allochemical constituents in this
facies. They range from 1.2 mm in diameter which is pellet size, to 3 cm
in diameter and commonly are poorly sorted (Pl.LKB).

The petrographic classification of grain types that occur on the present
day Great Bahama Banks put forth by Purdy (1963a) adequately describes most,
if not all, nonskeletal allochems in the limestone intraclast lithofacies.
It is more satisfactory for petrographic study of grain types than the mor-
phologic grain classifﬂééﬁion of Illing (195%4). Pellets (Pl.[XZ.), frag-
mented pellets, micrite of ”mud" aggregates (PI.IXC), and grapestone, are
common associates in the packed intrapelmicrite pelmicrite and poorly
washed intrapelspérite of this facies.

Angular fragments of pellets are common in this facies (P1./Xb).
Unfragmented pellets, about 0.12 mm long, occur less commonly. Purdy
(1963a) suggested that angular pellets were formed by the breakup of very
friable pellets by the action of intermittent bottom currents, or by the
movement of organisms such as crabs.

Mud-aggregates are 1.2 mm to 2.5 mm long (Pl ,XL) and are present in
small amounts at most horizons of intrapelmicrite. Grapestone is abundant
in poorly washed intrapelsparite and less abundant in intrapelmicrite.
Grapestone grains (Pl./X(:j have a size range similar to that of mud-aggre-

gates and are difficult to discriminate petrographically from mud-aggregates.
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Grains with an apparently reniform surface morphology were tabulated as
grapestone.

Coated botryoidal grains (Pl.IXJ) and large, rather tabular intra-

clasts (PIHXa), also commonly occur together. Coated botryoidal grains
range from 0.1 mm to 1.5 mm (Pl.[Xd) in this lithofacies, and were named
by Purdy (1963a). Some of the larger botryoidal grains (Pl.lXc/) are
composed of several generations of small botryoidal grainSA'

The larger, tabular intraclasts (Pl. )(b ) are up to 35 mm long but most
are less than 5 mm long. These clasts may be beachrock eroded from sub-
aerially exposed islands. Consequently the dark laminations (P1.X¢ )
parallel to these clasts, may represent alggl laminations. The clast shape,
predominantly tabular, reflects the textural anisotropies in the original
sediment. The limestone intraclast lithofacies of Sections 1 ande contain‘
more large fabular intraclasts than in Section 7.

The association of these large clasts w1th botryoidal grains suggests
another possible origin for some large intraclasts in the limestone intra-

clast lithofacies of Sections 2 and 7. Large tabular limestone flakes up

to 60 mm long, consisting mainly of ooids, botryoidal grains, and grape-

stone grains, were found in grab samples from the Bahama Banks (Purdy,
1963a, p. 348-349). He suggested that these flakes were forming on the
sea floor in areas of low current strength in the same manner as grapestone

grains, and show submarine lithification. These crusts like those reported

in the.Bahamas, are composed of ooids, Botryoidal grains, and grapestone
grains, and are differentially cemented with an amorphous rind-like layer
at the depositional interface.

It is poésible then, thax’some large tabular intraclasts.in the lime-

stone intraclast lithofacies of the Cape Storm Formation originated from
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contgmpéréneous submarine lithification, in é manner similar to the lime
‘brusts.of the Gieat Bahama Banks. Laminations in these clasts may reflect
periods in which submarine cementation varied in intensity. Purdy (1963a)
and Illing (1954) found that the beachrock or cayrock of islands on the
Great Bahama Banks is cemented by calcite spar. Thus the lack of calcite
spar may indicate a lime crust origin rather than a beachrock origin for
some clasts. Howevei, most of these tabular intraclasts uﬁaoubtedly_are

beachrock.

Orthochemical Constituents

Interstitial micrite is abundant in the limestone intraclast litho-
facies, in pellet, mud aggregate, and grapestone—bearing pelmicrite in
intrapelmicrite, and in poorly washed intrapelsparite. A large part of
this micrite may have formed from the disaggregation of originally friable
pellets.

Interstitial sparry calcite cement occurs in predominantly botryoidal-
grain and large intraclast-bearing intrasparites and intrapelsparites.

This reflects the relatively high current strengths in areas where coated

botryoidal grains were deposited.

Terrigenous Constituents

Very fine sand with a mean grain size of 0.10 mm occurs scattered very
sparsely throughout the limestone intraclast lithofacies. This terrigenous
material constitutes 5 per cent of the facies (Fig. 18). It consists of

quartz sand and accessory microcline, and orthociasefsand.




Sedimentary Structures

Thin to medium lenticular and anastomosing bedding typifies botryoidal
grain- and grapestone-bearing intervals. Faint crossbeds can be discerned
in some of these intervals. Medium to thick bedding (P1.VI| b)
characterizes intervals containing predominantly pellets, mud aggregétes
and grapestone grains. Some of these beds are bioturbated.

‘Massive beds which contain beachrock clasts occur oniy in the lime-
stone intraclast lithofacies of Sections 1 and 2. Small trough crossbeds

are scattered throughout these beds.

STROMATOLITE LITHOFACIES

Allochemical and Biogenic Constituents

Thé stromatolite lithofacies has low faunal diversity and abundance.
Stromatolites which represent almost all the biogenic material (Fig./é }»
are commonly the laterally-linked hehipheroidal LLH variety of stromato-
lites which Logan, Rezak and Ginsbuééi?ggined , and considered to
indicate parts of intertidal flats protected from wave energy. The bio-

clastic material of this lithofacies consists of ostracodes and gastropods,

both salinity-tolerant organisms.

Non-skeletal Allochems

. - - - o L - R

Pellets comprise almost all non-skeletal allochems, and exhibit the
same characteristics as they do in lithofacies discussed earlier. Commonly
they occur in thin lenticles of pelmicrite and pelsparite (P1.X¢ ) that
are defined by algal laminae. A few érépestone and botryoidal grains are

sparsely scattered throughout pelsparite in this facies.
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Orthochemical Constituents

Micrite and calcite spar are both common as interstitial material in
the §tromatolite lithofacies. This reflects the wide range of energy con-

ditions of the tidal flats in which this lithofacies was deposited.’

Terrigenous Constituents

(Fig.18)

Terrigenous material is nearly absent from the Stromatolite Lithofaciegv
The small amount present is sparsely scattered quartz silt that is uniformly
distributeds

Sedimentary Structures

of the LLILH-S variety
StromatolitesA[i.e. laterally-linked hemispheroidal, but spaced

(Logan, Rezak and Ginsburg, 1968 ] : occur in beds of
0.5 feet thickness, and together form a sequence of thfee foot thick mas-
sive beds. The amplitude of the stromatolite domes in these beds is on.
the average aboﬁt four inches. A few horizons are bioturbated and some

are mudéracked (Fig. /6 )P

Diagenesis of the Cape Storm Formation
boZomite.

Dolomite is present in varying amounts in all three lithofacies of
the Cape Storm Fprmatién. The dolomitic pelmicrite lithofacies is largely
dolomitized, but the limestone intraclast and stromatolite lithofacies
are only partly dolomitized (Fig./g ).

Dolomicrite and hypiditopic finely crystalline dolomite are the most
common dolomite varieties in the Cape Storm Formation and are particularly
abundant in the dolomitic pelmicrite lithofacies. These two dolomite types

occur finely interlaminated with each other at many horizonms,
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in conjunctiog with stromatolites and shrinkage cracks (Fig./éa). These
very fine crystalline tidal flat dolomitesmay have formed penecontemporan-
eously with deposition of aragonite, for typically they preferentially
replace inter-pellet and inter-intraclast micrite (Pl./XJ)° This has
been reported by Deffeyes, Lucia, and Weyl, (196&1, on modern carbonate
tidal flats on the island of Bonaire.

A similar pattérn of dolomitization .also was reported by Murray and
Lucia (1967) in the Tufner Valley Formation of Alberta.v They argued that
downward seepage of magnesium-enriched brines from tidal flat areas had
dolomitized underlying subtidally-deposited pelmicrites and intrapelmi-
crites. The inter-pellet and inter—intraclasf'micrite was preferentially
dolomitized as brine solutions wbuld flow preferentially between pellets -
and intraclasts because of relatively greater porosity and permeability.
The finely crystalline dolomite occurring between pellets appéars to have
formed by aggradational recrystallization of dolomicfite or dolomitization
of microspar.

Finely crystalline dolomite also has partly replaced some intraclasts
in intrapelsparite beds (Pl.qu). Truncation of individual dolomite rhombs
by the surface of some intraclasts may indicate that this dolomite at least
partly originated prior to or during the reworking of these intraclasts on
the sea floor.

Finely to medium crystalline &oldmite has partly replaced the calcite
spar and pseudospar between intraclasts and pellets in some intrasparites
" and intrapelsparites tPl.XllJ). This type of dolomite forms less than 15
per cent 6f the rock in which it occurs, consequently it may have formed
from the magnesium 1iberatéd‘by calcite recrystallization. Therefore, this

is a later generation dolomite than that within most intraclasts.

i
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A small amount of relatively unvacuolized dolomite occurs as dolomite

spar, lining secondary porosity, or in original vug porosity such as in

bird'iﬁbye,texture.

Calcite.

Calcite of the microspar and pseudospar vafieties (P1./X¢ ) occurs in
pelmicrité-and intrapelmicrite, having formed by the recrystallization of
micrite. The centers of some intraclasts also have been recrystallized to
pseudospar (Pl.X?a ), and a thin rind of recrystallized calcite borders
some intraclasts (ﬁl.X/b). Purdy (1963a) noted the occurrence of calcite
recrystallization rinds around grépestone grains from the Bahama Banks.
Conseqﬁently the calcite’recrystallization rinds observed here may have
developed penecontemporane&usly with deposition rather than after cementa-
tion. However, Ginsburg, Schroeder and Shinn (1971) have shown that_modern
reef sediments undergo synsedimentary cementation with aragonite crusts
that also resemble the calcite rinds around these clasts.

Some spar in‘intrasparites appears to have replaced parts of some
intraélasts (Pl.X!c') with’a late replacement texfure like that named the

caries type by Folk (1965).

Limonite and Pyrite.

Minute limonite grains (0.01 mm diameter), pseudomorphous after pyrite,
occur scattered throughout all facies of the Cape Storm Formation. They
tend to be more abundant in pelmicrites and intrapelmicrites than in intra-
‘ pelsparites. Their relative abundance probably depends on the biogenic
content, the Eh of the depositional environment, and on the rate of depo-

sition of the original sediment.
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Silica.

Length—fa#t chalcedony has replaced biogenic material in a few‘places.
The development of length-fast rather than length-slow chalcedony may have
’resulted from a process suggested by Folk and Pittman (1971), in which.
length-fast chalcedony is favoured because of certain organic acids that

were produced by the degradation of organic matter.

-Depositioﬁal Model for the Cape Storm Formation

Depositional environments of the three lithofacies that comprise the
Cape Storm Formation may be inferred from their characteristic sedimentary
features. Analogues for almost all the sedimentary features in these facies
may be found in modern depositional environments.

Tﬁe limestone intraclast lithofacies contéins abundant compound and
coated grains that are essentially identical to those described by Illing
(1954) and Purdy (1963 a and b) from the Great Bahama Banks. Newell and

and Newell et al- (1960)
Rigby (1957)Ashowed that the conditions essential for the growth of coated’
grains is where sea water supe;saturated with calcium carbonate is subjected
to relatively great current agitation. In the Great Bahama Banks these
cénditions occur where there is tidal flow construction over shoais at the
edge of the banks (Fig-/? ). Coated grains form on these shoals which are
commonly less than seven feet below low tide level. On the bank area behind
the Shoals,grapestone and pellets accumulate as uncoated grains in a carbon-
ate blanket. This is because tidal flow is attenuated by hydrodynamic
friction across the bank towards Andros Island (Purdy, 1963b; Ball, 1967)
although some oolitic grains are transported back across the Bahama Banks
by spillover lobes (Ball, 1967). In other modern carbonate-forming envi-

ronments, such as the Trucial Coast in the Persian Gulf, oolitically-coated
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grains also occur in offshore shoals (Kendali and Skipwith, 1969; Loreau
and Purser, 1974) but extensive deposits of grapestone are lacking in these
areas. Consequently environments of deposition across the Great Bahama
Banks appear to be closer modern analogues to the environments of depoéi—‘
tion in which the limestone intraclast lithofacies formed (Fig./9 ) than
are those in the Persian Gulf.

The stromatolite lithofacies is characterized by LLH-S stromatolites
that have been reported to occur in upper intertidal parts of modern car-
bonate tidal flats (Kendall and Skipwith, 1969). " In their environmental
classification of stromatolites, Logan, Rezak and Ginsburg (1964), also
considered that LLH-S stromatolites populated protected areas on tidal
flats. The presence of dessication features, and a restricted salinity
tolerant associated fauna, also indicate that the stromatolite lithofacies
had a tidal-flat origin.

The dolomitic pelmicrite lithofacies has many thinly bedded intervals,
. with mudcracks, bird‘éﬁ?ye structure, and algal laminations that indicate

a tidal-flat origin. %he intercalated thick intervals of small scale
crossbedded, lenticularly and discontinually bedded pelmicrite and pelspar-
ite in this facies possibly could be channel-bar deposits of tidal flat
‘flood and ebb channels. Shinn et al. (1969) have noted that the channel-
bar deposits in the large tidal flood and ebb channels traversing the tidal
flats of Andros Island can be faintly crossbedded and contain inclined,
poorly.developed discontinuous bedding. Small ripples produce the small-
scale crossbeds in modern tidal channel bars. The anastomosing beds in

this facies may then be the preserved forms of similar ripples.
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The dolomitic pelmicrite lithofacies also contains thick featureless,

bioturbated beds, that probably formed in quiet subtidal environments, be-
tween emergent areas characterized by tidal flat deposits and shoal areas
farther offshore. However, some burrowed beds may represent intertidal
pond deposits within the tidal flat area or evén tidal channel deposits-
in tidal channels that crossed the tidal flat;

Silt may have accumulated in the dolomitic pelmicrite lithofacies (Fig.

18), because of the near absence of current agitation during deposition.

Conversely the near absence of terrigenous silt in the limestone intra-
clast lithofacies may be the result of relatively high current agitation
which kept silt-size material in suspension during deposition.

Application of a Bahama-type facies tract model (Fig. 19) to the Cape
Storm Formation in the area around Grinnell Peninsula results . in a regional
depositional model, with a broad platform area of subtidal shoals occupying
most of Grinnell Peninsula, and emergent tidal-flat areas to the southwest
(Fig. 20) at the beginning of Cape Storm deposition assuming the base of the
Cape Storm Formation is a synchronous surface. Verification of this model for
deposition of the Cape Storm Formation will require a petrographic study of the
Cape Storm Formation on central and western Grinnell Peninsula although field
work by the authors in 1972 indicates that the limestone intraclast lithofacies

and its dolomitized equivalent occupies most of Grinnell Peninsula. ©One sec-

tion on southwest Grinnell Peninsula shown as Section 10 on Figures 16 and 19,

was measured by the authqrs in 1972. This section is 2,378 fegt thick and,

although it has not been studied petrographically, it appears to be formed
entirely of thick bedded limestone intraclast 1ithofacies and dolomitizedlhnesione
intraclast lithofacies. It is overlain’unconformably by undivided Devonian. '’

carbonates and hence may have been thicker than 2,378 feet.
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The slope beyond the outer platform in this Arctic example contains
the Cape Phillips shale. Trettin (1972) estimated that the Cape Phillips
shale accumulated on a slope of approximately 5/1. In the Bahamas -the
bathymetric slope immediately seaward of the very shallow water carbonate

sands is also about 5/1. Thus the edge of the Bahama-type platform on which
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Cape Storm carbonates accumulated, is delineated by its lateral facies con-
tact with shale of the surrounding Cape Phillips Formation (Fig. 20 ).

The fact that the limestone intraclast lithofacies is overlain by the
dolomitic pelmicrite lithofacies wherever the limestone intraclast 1itho—
facies is present (Fig. 16) suggests that areas of tidal-flat deposition
expanded at the expense of subtidal shoal areas during deposition of the

Cape Storm Formation.

Douro Formation

The Douro Formation was named by Thorsteinsson (1963), and its type
section in the Douro Range ié principally limestone 1,300 feet thick.
From its faunai content and identical lithology, Thorsteinssonr(1963)
correlated the‘Douro Formation with Member A of the Read Bay Formation of
Cornwallis Island. Thus the Douro Formation was considered to range in
age from Middle Silurian (Wenlockian) to early Late Silurian (early Ludlo-
vian). Kerr (in press) redefined and modified the Silurian succession in
and surrounding the study areé, and erected’the new Cape Storm Formation.
The type section of the Douro Formation and its boundaries in the study
area, however, were left as originallf designated by Thorsteinsson. The
age of the Douro Formation was regarded by Kerr (in press) to be somewhat
younger than previously thought, and it is now dated aS belonging to the
Ludlovian and lower Pridolian Series of the Silurian’(Table 1), based on
datings by Smith (1973).

Complete sections of the Dourd Formation thatvhave not been reduced
by erosion range from 311 feet thick in Section 4 to a maximum of 1,179

feet thick in Section 5, and the pattern of thickness variations shows
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two maxima. The considerable thickness variations in the Douro Formation
are similar té thickness variations in the underlying Cape Storm Formation.
The conformable contact with the underlying Cape Storm Formation tends to
be gradational. The distinctive, smooth, light yellowish grey weathering,
thin beds of the dolomitic pelmicrite lithofacies of the Cape Storm Forma-
tion pass‘gradationally upwards to the lumpy medium greenish grey, thin to
medium limestone beds of the Douro Formation.

In contrast the upper conformable contact with the overlying Devon
Island Formation is very abrupt. In Section 3, where the upper contact
is exposed, silty thinly bedded, black, organic-rich shale and limestone
of the Devoﬁ Island Formation overlies greenish grey, thick bedded lime-
stone of the Douro Formation (Pl.X)J).

The Douro Formation contains an unburrowed dolomitic lithofacies and
a burrowed 1imestone‘1ithofacies in the report area (Fig.2/). The unbur-
rowed dolomitic lithofacies is composed largely of thin to medium bedded,
greenish grey dolomitic limestone. Commonly these beds have lumpy bed
surfaces due to an abundance of subspherical atrypellid brachiopods.
Scattéred wisps‘of silty argillaceous material impart a greenish hue to
this facies. |

The unburrowed dolomite lithofacies forms the lower part of the Douro
Formation (Fig.QJj).‘Intra-DeVonian erosion has reméved the .Douro Forma-
tion altogéther from Section 9, and has reduced the thickness at Section
8 such that only a lowei part of the formation is present.

Where the burrowed limestone lithofacies is‘present,’it occupies the
upper part of the Douro Formation (FigJZ[ ). It is commonly a dark gieyish
green, medium bedded, fossiliferous limestone.: The greater abundance of
illite and sericite in this facies compared to that in the unburrowed dolo-

mitic lithofacies produces a correspondingly darker green colour.
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UNBURROWED DOLOMITIC LITHOFACIES

Allochemical and Biogenic Constituents

Skeletal Allochems and Biogenic Constituents

The unburrowed dolomitic lithofacies has a fauna of great abundance
but low diversity, the brachiopod Atrypella (P1.X//4 ) (identified By B.S.
Norford) being the predominant element iﬂ this fauna. Intervals composed
almost entirely of closely packed articulated and disarticulated atrypellid
brachiopods'alternate with sparsely fossiliferous intervals. These inter-
vals are seveial inches to several feet thick. Minor constituents in the
fauna include other brachiopod types, crinoids, ostracodes, solitary corals,
* colonial corals (including Favosites and Syringopora, identified by B.S.x
Norford), e¥5k1Q0§Js, bryozoa, and trilobites (Fig.2{ ). They occur

sparsely scattered throughout largely atrypellid-bearing intervals.

Nonskeletal Allochems

Pellets, the most abundant allochem type in the unburrowed dolomitic

lithofacies, occur in pelmicrite and pelsparite (P1.X//6). Some parts of

this facies are very pelletal, whereas other parts are poor in pellets
(Fig. 2] ). Where pellets are most common ostracodes are abundant, and
conversely wherever ostracodes'occur, pellets are also present. This
rélationship does not appear to apply for any other faunal elément. It

is probable that these pellets are ostracode decal material, as the ones

--in the Cape Storm and Thumb Mountain Formations appear to be.
Some beds within dolomitized intervals, partiéularly certain horizons
in the entirely dolomitized sequence of Section 8, contain packed pelletal
th .
ghosts (Pl.X”C.). These pelletal ghosts have tch same size range as un-

dolomitized pellets, from 0.05 to 0.12 mm in length.
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Intraclasts are uncommon in the Douro Formation. A few scattered bio-
pelmicrite intfaclasts occur at one horizon in Section 1 (Fig.;l/).> No
limestone intraclasts were observed in other sections of this facies.
Angular clasts of dolomite, commonly tabular (P1.X/d), occur in the finely
cryétalline dolomite of Section 8. Thése dolomifized intraclasts are dis-
tinguishable from the dolomite groundmass by either coarser or fine crystal
size and by a différence in silt content. The more coarsely cfystalline

dolomite intraclasts contain pelletal ghosts.

Orthochemical Constituents

Micrite is almost the sole orthochemical constituent of this facies,
and occurs in either biomicrite or biopelmicrite (Fig;Ll ). Equant calcite
spar occurs és a cement in the few occurrences of biopelsparite within this
facies. The preponderance of micrite reflects low energy conditions of

deposition.

Terrigenous Constituents

The rocks of the unburrowed dolomitic lithofacies contain about 5 per
cent of very fine terrigenous sand with an average grain size of 0.08 mm.
This sand is predominantly quartz with accessory microcline, orthoclase
and fine seficite (Appendix [). Some beds in Section 1 depart somewhat
from this generalization, where terrigenous silt and fine sand may form
more than 50 per cent of the rock. This indicates a southeastern terrig-
enous source area, which very likely was the expoéed Precambrian metamor-
phic and igneous terrain of the Canadian Shield. |

serieife o
Il1lite or =~ ° also is a large contributor to the terrigenous

content of the unburrowed dolomitic lithofacies, and locally may form up

to 10 per cent of the rock. Commonly it occurs as thin, green, shaly




partings, between beds and as thin curvilinear green wisps within beds.
This constituent is responsible for the overall green hue of the Douro

Formation. Some chlorite is also present (Appendixl ).

Sedimentary Structures

Low-angle festoon crossbedding is common in Section 1 and is present
also at scattered intervals in Section 2 (Fig.Z]). This crossbedding
‘(Pls.XWQand)Uﬂb) occurs in medium beddea to massive beds of very silty
rocks. The long directions of individual troughs trend northwestward
(Pl”XﬂMj and the direction of transport inferred from crossbedding atti-
tudes is northwest. Crossbeds are not present in northern sections. The
distribution of crossbeds and direction of transport support the conclu-
sion reached from the distribution of clastics, that thére was a soﬁthern
terrigenous source area.

‘Most of the unburrowed dolomitié lithofacies is formed of thin to
medium’beds that are discontinuous and lumpy, and are defined by thin
~green argillaceous seams,’ ‘ . The abundant articulated and disarti-
%ulated atrypellid brachiopods form lumpy bed surfaces.

Se ctions

All of this facies contain a few intervals, 5 to 10 feet

thick, of thin tf medium bedded, smooth bedded, finely crystalline calcar-
Pl.xule
eous dolégiﬁef Typically these intervals are finely laminated and are

mudcracked, with some planar fenestrate fabric (P1.Xl1b). Commonly they

are interbedded with brachiopod—rich beds (P1.Xllle.) .
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BURROWED LIMESTONE LITHOFACIES

Allochemical and Biogenic Constituents

Skeletal Allochems and Biogenic Constituents

The predominant biogenic constituent of the burrowed limestone litho-
facies is an assortment‘of articulated brachiopods, the most abundant being
Atrypella (identified by B.S. Norford). Although they are predominant,
brachiopods are not nearly as abundant relative to other faunal constitu-
ents in this facies as they are in the unburrowed dolomitic lithofac1es
Other common biogenic constituents of this facies are pelmatozoans, gastro-
pods, ostracodes, solitary corals, colonial corals (such as deﬁsites,
Thamnopora, Tabularéa and Entelophyllum, idenfified by B.S. Norford),
echinoids, and trilobites, -(such_as Encrinufus, Cyphoproetus and Hemiarges,
identified by B.S. Norford}T ?%ryozoa and cephalopods are minor coﬁstituents,
and occur at only a few horizons. Pyritized fish heads and cephalopods
were observed at the top of the Douro Foimation in Section 3 (PI;XHIJ ).

Most biogenic material is present as abundant unoriented (Pl.X/Vb)‘

bioclastic material in the ground mass. However, many of the articulated

brachiopods may have remained in growth position (Smith, 1973).

Nonskeletal Allochems
Pellets occur throughout the burrowed limestone lithofacies in both
| packed and sparse biopelmicrite (Fig.2! ). The length of individual

pellets is about 0.10 mm on the average, about the same as those in under-

? lying formations. Typically they are ovoid and unfragmented and, like
Thumb Mountain pellets, are barely distinguishable from interstitial mi-

% crite (P1. X4 ). No intraclasts occur in this facies.
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Orthochemical Constituents

The main orthochemical constituent present in the burrowed limestone
lithofacies is micrite, occurring in both biomicrite and biopelmicrite.
This indicates that there was low current strength during deposition. Cal-

cite spar occurs in a few beds of poorly washed pelsparite.

Terrigenous Constituents

The clay and clay—like minerals illite, sericite and chlorite consti-

tute more than 10 per cent of this facies. They occur both disseminated

throughout and as thin shaly parting seams between beds. Some intervals

contain enough illite and sericite to be considered calcareous shale (Fig.zZl).
The dark green colour on fresh surfaces in the rocks of this facies result
from the large proportion of illite and sericite. The high proportion of
illite and sericite of this facies is further evidence of low current acti-
vity during deposition of this lithofacies.

V Quartz silt, with accessory microcline and orthociase, occurs sparsely

in this facies.

Sedimentary Structures

Uneven bed surfaces are characteristic of most beds of the burrowed
limestone lithofacies. They resemble the lumpy bed surfaces of the unbur-

rowed dolomitic lithofacies. This resemblance is superficial, however,

for the uneven bed surfaces in the burrowed limestone lithofacies were

produced largely by buirowing (PlJﬂVb), whereas the lumpy bed surfaces
in the unburrowed dolomitic lithofacies result from the profusion of

: atrypellid brachiopods (P1.X//4 ). Atrypellids tend to occurAin isolated
clusters in the burrowed limestohe lithofacies. Burrow mottling (Pl)UVG)

within burrowed beds in this facies appears to conform with bed surface
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topography. Intensive burrowing produced a distinctive nodular bedding in
many parts of this facies P1. X114y,
A few unburrowed, thick to massive beds (Pled) of biomicrite occur

near or at the top of this facies, and are most common in Section 3.

S - - " - T . e . s P o o

Dolomite. Three modes of dolomite occur in the Douro Formation; as largely
"or completely dolomitized beds in the unburrowed dolomitic lithofacies; as
patchy areas with abundant clay that are elongate parallel to bedding in
the burrowed limestone lithofacies; and, to a lesser extent, in the unbur-
rowed dolomitic lithofacies and as vein fillings in both facies.

In the unEurrowed dolomitic 1ithofacies‘the intervals that are largely
to completely dolomitized consist of thin, smooth mudcracked beds, with
sedimentary structures that are suggestive of tidal-~flat deposition. These
beds are characterized by finely to very finely crystalline hypidiotopic
dolomite, . , It seems likely that most of this variety
of dolgmite formed penecontemporaneously on tidal flats.

‘Most dolomite in this formation occurs as finely to very finely crys-
talline hypidiotopic dolomite in clay seams or clay-rich areas within beds
that are pfedominantly limestone. The clay itself may be responsible for
this type of dolomitization, having provided the Mg*2 ions from montmoril-
lonitic clays during burial, or by the loss of Mg*2 ions to the sufrounding
carbonates from the crystalline structure of clays. The relatively Mg+2

deficient clay mineral illite forms the clay fraction of the Douro Formation

but it is possible that some of this illite clay had montmorillonite ‘as a

precursor.
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It isﬂprobable that the source of magnesium fprvdolomitization of the

patchy dolomite areas was from the recrystallization of high magnesian cal-

cite in limestone. Intercrystalline solutions which caused the extensive

recrystallization of limestone in the Douro Formation would have been chan-
nelled preferentially along clay-rich seams. This is because the clay-rich
seams have relatively greater lateral permeability than does the surrounding
‘limestone, so that fhe rate of fluid flow along clay-rich seams is greater.
Because of the Bernoulli effect, there would be a drop in fluid pressure in
and near the clay seams, producing a diversion of intercrystalline fluid
flow from surrounding limestone areas towards the clay seams. The inter-
crystalline pore waters probably were of meteoric origin and flowed north-
ward downdip through the Douro Formation.

Vugs and late tegtonic veins are filled by medium crystalline idiotopic
dolomite which is relatively free of inclusions. This dolomite probably

formed by slow precipitation from dilute, magnesium-enriched solutions.

Caleite. Micrite in the Douro Formation has been extensively recrystallized
to raggea xenotopic calcite with crystal sizes from 0.02 mm to 0.40 mm.
Growth of neomorphic bladed calcite (Folk, 1965), in contact with and per-
pendicular to shell surfaces, is responsible for much of the ragged appear-
ance éf this recrystallization calcite. Relict pellets are common in re-

crystallizéd areas.

Pyrite and Limonite. Minute grains of pyrite and of limonite pseudomorphous
after pyrite are disseminated throughout the Douro Formation (Pl.Xl%q).
Pyrite and limonitized pyrite are much more abundant in the burrowed lime-

stone lithofacies than in the unburrowed dolomitic lithofacies, because
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the former had a more organic-rich reducing environment of deposition.
Masses of concretionary pyrite and limonitized pyrite occur in certain zones
that have abundant biogenic material, such as the fish zone at the top of

Section 3 (PL.XM4 ).

Depositional Model for the Douro Formation
‘ Figure 2/ shows that the uﬁburrowed dolomitic lithofacies initially
was deposited landward of the burrowed limestone lithofacies. During depo-
sition of the Douro Formation the boundary between these two facies moved
landward with thé result that the facies boundary is higher in southeastern
sections than in northwestern sections

The pervasive bioturbation and diverse fauna (Fig.ﬁkl ) in the burrowed
limestone lifhofaCies suggest that it, like the limestone lithofacies of the
Thumb Mbuntain Formation, aqcumulated in quiet water of nearly normal marine
salinéfy. This points to the existence of a shallow partly protected shelf
ox‘%ﬁgoon during deposition of the Douro Formation such that a diverse fauna
could flourish and infauna could rework the pelletal lime mud unhindered by
current or wave action. Hattin (1971) and Laporte (1969) recently have
suggested a similar originlforﬂof‘er  1atera11y extensive burrowed limestone
sequences.

Evidently this shelf lagoon eXpanded during deposition of the Douro
Formation and transgressed over dolomitized and mudcracked peritidal deposits
of the unburrowed dolomitic lithofacies (Fig.iz] ). >The strongly dolomitized
unburféwed dolomitic lithofacies of Section 8 may represent former shelf
edge shoal deposits similar to those that existed during deposition of the

Thumb Mountain Formation although it is possible that the developement of

the unconformity towards the northwest may have caused dolomitization of the
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Douro Formation in Section 8.
The low amplitude crossbeds in Sections 1 and 2 (Fig. 2/ ) are similar
to those produced by the migration of small-scale ripples on tidal flats

as described by McKee (1967). The relatively high proportion of terrigen-

ous silt and clay in Sections 1 and 2 of the Douro Formation suggests that
there was a considerable influx of continental fresh water from the Shield

area to the southeast during deposition. ' This fresh water may have helped

to maintain normal salinities and so prevented deposition of evaporites or

widespread dolomitization.

DEVON ISLAND FORMATION

Distribution, Thickness and Age

"yt o P o it L . S A e

The Devon Island Formation was named by Thorsteinsson (1963) and its

type section occurs northwest of Ptarmigan Lake, immediately beneath Sec-

tion 6 of the present report (Map ). He reported the formation to be
480 feet thick, consisting of medium dark grey to greyish black calcareous
shale, and shale with very minor interbeds of medium dark grey argillaceous
limestone. On the basis of graptolites collected near the middle, the-
Devon Island Formation was tentatively dated as Late Silurian, early and
middle Ludlovian. International changes of series dgsignation have since
been made at this level in the column and this requires redating of some
formations on Devon Island. Thorsteinsson (1963) collected Monograptus
n. sp., aff. M. angustidens Pribyl in the type section of thé‘Devon Island
- Formation. He (pers. com., 1973) now considers this graptolite to be of
latest Pridolian age. In addition, the trilobite Warburgella rugulosa
(Alth) canadensis Ormiston (identified by A.W. Norris) was collected 627

feet from the base of Section 3 and the graptolite Monograptus fanicus
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Koren (n. sp.)(identified by D.E. Jackson) was collected 335 feet from the
base of Section 9 (Fig.2%). This indicates a Gédinnian age for the upper
i (see Appendix V) ‘
part of the Devon Island Formatiogv The age of the Devon Island Formation
thus is considered here to be late Pridolian to early Gedinnian, based on
this fauna and the datings of the overlying and underlying formations
(Table 1). |

In the Douro Range the Devon Island Formation rénges in thickness from
‘357 feet at Section 7 to 1,001 feet at Section 3‘(Fig.25L), the thickness
increasing gradually and uniformly to the southeast.

The basal contact with the underlying Douro Formation is sharp and
unconformable everywhere. ~ This céntact is well exposed at Section 3 where
finely laminated, yellow-weathering organic-rich limestone with a distinc-
tive shaly parting of the Devon Island Formation overlies massivé grey bio-
micrite limestone beds of the Douro Formation (PI.X/J ). Organic material
in the Devon Island Formation is present as wisps of sapropel.

In all sections in the report area from Section 7 southward, the
Devon Island Formation is overlain by the Sutherland River Formation with
a gradational, conformable contact. From Grove Lake northward in the report
area the Devon Island Formation is absent, possibly having been removed by
pre-Sutherland River erosion (Map ).

Tﬁo distinct lithofacies comprise the Devon Island Formation, a lam-
inated lithofacies and a medium-bedded lithofacies. The laminated 1itho-
facies which forms most of the Deyon Island Formation is a ve;y organic-
rich (sapfopelic), dark brown to black, silty, thinly laminated somewhat
fissile limestone and dolomite that weathers light yellow (Pl.X{d ).

These attributes have prompted previous references to the Devon Island

Formation as shale.




Commonly several thick interbeds of grey fossiliferous limestone form
resistant ledges up to 6 inches thick but otherwise outcrops of laminated
lithofacies weather uniformly. It appears on airphotos as a notably

recessive medium grey unit.

The medium-bedded lithofacies occurs at the top of the Devon Island

Formation and increases in thickness towards the southeast. It is char-

~acterized by medium yellowish brown and dark brown, thin to medium bedded,
silty, organic-rich (sapropelic) dolomite. This facies cannot be distin-

guished readily from the laminated lithofacies on airphotos.

- o S

LAMINATED LITHOFACIES

Allochemical Constituents of the Laminated Lithofacies

Skeletal Allochems

This facies of the Devon Island Formation generally is unfossiliferous.

A few horizons in the lower part of the lithofacies contain abundant grap-

tolites, Monograptus transgrediens (identified by R. Thorsteinsson) and
Monograptus fanicus (identified by D.E. Jackson) (Fig.22-). Other faunal
elements that occur sparsely are fish fragments, pelmatozoans, brachiopods

(such as Camarotoechia, Lingula, Mesodouvillina, Lavena, Gypidula, Orbcu-

loidea, Spinulicosta, and Coelospira - identified by A.W. Norris), ostra-
codes, trilobites including Warburgella rugulosa and Enerinurus arcticus
(identified by A.W. NofrisL and echinéid fragments. B

The ledge-forming solitary beds of biopelmicrite and biomicrite that
occur, scattered sparsely throughout this facies contain abundant large

brachiopods including o disérticulated Rhidpidium, Meristella,

and Spinatrypa (identified by B.S. Norford), with lesser amounts of frag-
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mented corals, pelmatozoa, ostracodes, trilobites and echinoderms (Fig.2Z).
Current action appears to have oriented the bioclasts in these beds

(P1.X1//d) parallel to bedding.

Nonskeletal Allochems

" — . - - o o W

Pellets and pellet fragments (Pl.XVh) occur in many beds of the lamin-
ated lithofacies. Somewhat larger intraclasts : ~up to 0.25 inches
in length,boccur sparsely scattered throughoﬁt the solitafy mediuﬁ beds of
biopelmicrite that punétuate this facies. Many of these intraclasts have
a pelletal fabric. - Rounded pelmicrite limestone blocks occur near
the base of Section 3 (Pl.XIJ). Shaly limestone beds are draéed over these
blocks - | o T
(P1.¥Id). These blocks are considered

to have had an allochthonous origin.

Orthochemical Constituents

The major orthochemical constituents of this facies are micrite and
sapropel. No other orthochemical constituents are‘evident. However,
interpelletal pseudospar is abundant and some of it may be partly primary
sparry calcite cement. The predominance of micrite and organic matter

indicates deposition under somewhat reducing conditions of low turbulence.

~ Terrigenous Constituents

The laminated lithofacies is composed of about 10 per cent silt, made
up of subangular common quartz and sericite (0.02 to 0.10 mm), with minor
! microcline and orthgclase (Pl.XVb). In Section 2 the silt and sand content
reaches 25 per cent, near the base of this facies.

Illite anstericite are also commonly occurring constituents of the’

laminated lithofacies (AppendixI ). Flakes of sericite are visible in Plate)W{.
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Sedimentary Structures

The mostistriking sedimentary structure of the laminated lithofacies
is its extremely regﬁlar, almost varve—like,,laminaﬁed'appearance (Pl.XVC.).
These laminae are defined by vertical alternations in the concentration of
vefy dark brown wisps of bituminous organic matter (Pl.XVé) and range from
one millimeter to one centimetér thick. The lighter coloured laminée con-
tain coarser silt and less organic matter than the dark laminae (Pl,XVJ ).
At many pléces, the lower contacts of lighter laminae overlying darker
laminae are erosional, with minute cut-and-fill structures (Pl.XVy). Some
laminae contain faint internal crossbedding and contorted bedding (PI.XMJ).
The only other sedimentary structure in this facies involving more than
single laminae is the sedimentary drape of laminae over the allochthonous

limestone blocks at the base of Section 3 (Pl.XId)aﬂa’féc SOﬁf?C% resgslant
Jimectone medim [imesTone beds.

MEDIUM-BEDDED LITHOFACIES

Allochemical Constituents

Skeletal Allochems

Brachiopod and pelmatozoan fragments are‘scattered sparsely throughout
the few solitary argillaceous limestone beds in the medium-bedded litho-
facies. These limestone beds resemble the lumpy, discontinuously bedded
1imestones ofthe Douro Formation. Dolomite beds of this lithofacies are

unfossiliferous (Fig.2%).

Non-Skeletal Allochems
Remnants of pellets, about 0.10 mm in length, are common in dolomite
of this facies. They occur as relatively opaque concentrations of inclu-

sions in a more transparent background of dolomite. Sparsely scattered

pellets also occur in limestone beds of this facies.
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Orthochemical Constituents

Micrite énd sapropel are probably the omly orthochemical constituents
of the'medium—bedded‘lithofacies. They indicate a relatively quiescent
site of deposition. Sapropel is considerably less abundant in this facies
thén in the laminated lithofacies which may indicate more oxygenéted con-
ditions for deposition of sediments of the medium-bedded lithofacies.
Much, if not all tﬁe dolomicrite and finely crystalline dolomite of this

facies, has probably recrystallized from micrite.

Terrigenous Constituents

The terrigenous content of the medium-bedded lithofacies is somewhat
coarser than that of the laminated lithofacies. Most Samples of the med-
ium—beddea lithofacies contain more.phan 10 per cent terrigenous silt and
clay. Beds of dolomite-cemented fine sandstone occur at the base of this
facies in Section 2 (Fig.Zﬁq. Subangular unstrained normal or common
quartz with accessory sericite, orthoclase and microcline are the most

common terrigenous minerals in this facies.

Sedimentary Structures

Some trough crossbedding was observed in this facies at Section 2 (Fig.
22). Individual troughs are poorly exposed but appear to be about 2 feet

across and have an amplitude of six inches.
| Bed thickness in this facies ranges from thin bedded in the lower part

to medium bedded in the upper part. Discontinuous laminae within these

beds reflect alternations in organic and silt content and silt sizes.
Light-coloured laminae contain more and coarser silt. -~ The basal contacts
of light-coloured laminae display small-scale cut and fill. At many hor-

izons these millimeter thick internal laminae are contorted and crossbedded.
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Dolomite
The Devon Island Formation has been extensively dolomitized. Figure
shows that the degree of dolomitization increases upwards from undolo-
mitized beds of silty organic-rich, micrite and pelmicrite in the lower
part of the laminated 1ithofaciés to the‘thin and medium-bedded dolomite
in the medium-bedded lithofacies and the upper part of the laminated litho-
facies towards the top of the formation. Most of this dolomite-is hypidio-
topic, contains abundant inclusions and is finely crystalline (Pl.XV/G).
Sizes of the dolomite crystals vary between individual dolomitized laminae,
and appear to depend directly on the grain size of the original sediment
making ﬁp thé laminae.

The preservation of rhombic crystal forms and the presence of relict
pellets indiéatevig.éigg_dolomitization rather than deposition of detrital
dolomite. The dolomitization of the upper part of the Devon Island Forma-
tion may have been induced by a northwestward flow of continental fresh
water through the formation, in a manner similar to that suggested for
Allen Bay dolomite. Possibly the hydraulic head of this continental water
was not great enough to allow it to displace marine pore water in sediments

which were deposited below wave base in deep water.

Calcite

Some mi;rite_in liﬁestone lamina in the laminated 1ithofécies appears
to have recrystallizéd to pseudospar = - "~ but, it is difficult to
observe clearly matrix between grains. This is a common feature of deep

water detrital limestones (Wilson, 1969).



Coarsely crystalline bladed pseudospar is abundant in the isolated
medium beds of biopelmicrite that are scattered throughout the laminated
lithofacies. The blades of pseudospar typically are perpendicular to the

walls of the shell fragments (Pl.XI%h.

Pyrite, Limonite, and Organic Matter
Thin wisps of brown sapropei are abundant parallel to bedding. Pyrite

and limonitized pyrite are extremely rare but occur as minute grains at a

few horizons. An environment where abundant degraded organic matter or
sapropel is preserved but little pyrite has been formed was named "gyttja' -

by Krauskopf (1967). He suggested that in this environment, the supply

of noncalcareous organic matter is large so that some of it is preserved,
but is insufficient to deplete the surrounding sediment of oxygen, to a

level in which pyrite could form by reduction of iron.

Silica

The only diagenetic silica present in the Devon Island Formation is
length-fast chalcedony, which has partly replaced some bioclasts in the
medium beds of biopelmicrite scattered throughout the laminated lithofacies.
Length-fast chalcedony formed in these bioclasts rather than length-slow,
because of fhe organic acids that formedlduring the anaerobic degradation

of noncalcareous organic matter, in the manner described by Folk and Pittman

(1971).
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Two terms coined by Rich (1951) have bearing on the Devon Island
o ; Formation;ya clinoform is a paleoslope below wave base and a clinothem is
the deposit laid down on such a slope. Environmental features of clino-

forms include the inclination of the .clinoform surface, lack of wave caused
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disturbances, great and oft repeated variations in sediment supply, depo-
sition dominantly from suspension, density currents periodically flowing
down the slope, gravity sliding and intrastratal or interstratal flowage.
Undaform, also coined by Rich (1951) is a flat surface or very gentle paleo-
slope that develops landward of a clinoform. Undaforms occur in shallow
water above wave base. Undathems are the deposits laid down on undaforms.

The organic—rich'laminites of the laminated lithofacies of the Devon
Island Formation resemble deep water shales of euxinic basins. 'They have
varve-like laminations and contain an abundance of dark brown non-calcar-
eous organic matter. A variety of other sedimentary features’however,
indicate that, although rocks of the laminated lithofacies were deposited
in a reducing environment, they were not deposited on a flat basin bottom
but rather on a paleoslope below wafve" base (Fig.23).

The thin laminated bedding of alternating silt and clay sized parti-
cles contains current ripples; most laminae have erosional basal contacts
and some laminae contain contorted convolute structures. These attributes
suggest that individual laminae were deposited from tufbidity currents that
moved downslope rather than on a flat basin bottom.

Recently Wilson (1969) described microfacies and sedimentary struc-
tures in a variety of limestones that were deposited on paleoslopes adja-
cent to shallower carbonate shelf 'sequences. The laminated silty micro-
pelletoidal limestones that he described have textures similar to those of
laminated dolomites and limestones of the laminated lithofacies. The
small-scale cross-laminae, uniform grain size of both carbonate particles
and associated quartz grains, and small scaie graded bedding suggest that
the laminated rocks of the Devon Island Formation were deposited originally

as a grainstone, even where individual carbonate grains are not discernible.



- 99 -

The many light coloured laminae with erosional contacts at their base
probably were derived from a nearby well oxygenated shelf area and deposited
by turbidity currents. The darker laminae containing more sapropelic organ-
ic matter probably represent intervals of pelagic sedimentation on- the clino-
form. |

No flute casts or tool marks were seen on Bed surfaces in the Devon
Island Formation. Their absence may be a consequence of the relative thin-
“ness of individual turbid flows that formed individual laminae althdugh 
very few bed surfaces are well exposed.

| The medium beds of biopelmicrite which punctuate the laminated litho--
facies appear fo have a packed clastic éurrent—oriented internal fabric.
This may indicate that they are also turbidity flow slope deposits. Simi-
lar beds in the Cape Phillips Formation contain large slump folds (P1l. VIg:).

If the laminated lithofacies of the Devon Island Formation is a clino-
them then the overlying medium-bedded lithofacies may represent the coexis-
,ting undathem deposits that accumulated above wave base. Both the occurrence
of trough crossbeds and the comparative lack of sapropel in the medium—
bedded lithofacies support this interpretation. Some medium beds of the
. medium-bedded lithofacies may be more proximal deposits of turbidites that
~graded down-slope to individual laminae in the laminated lithofacies.

Qonsequently the contact between the laminated lithofacies and the
medium-bedded lithofacies may be the facies junction or boundary between a
northward-prbgradihg clinothem and its overlying undathem (Fig. 23). This
piesumably reflects progradation from the southeast. |

The Devon Island Formation is absent from the line of section north-
westward from Séction 7 (Fig. 24), having been removed by Early Devonian

(Gedinnian) erosion prior to deposition of the Sutherland River Formation.
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The report area evidently spans the eastern margin of the Cornwallis Fold
Belt, and underlying Boothia Uplift at this latifude. This unconformity
thus dates a raising of the fold belt and uplift, that was contemporaﬁeous
with the earliest Early Devonian uplift that was documented by Kerr and
Christie (1965), and Kerr (in press), on the west side of the fold belt on

eastern Bathurst Island. An uplift in the western part of the study area

tilted the entire sequence downward towards the east at the time of devel-

opment of this unconformity. This uplift and tilting explains the south-
eastward tilt along the line of section of the contact between the medium-
bedded and laminated lithofacies of the Devon Island Formétion and of the
base of the Devon Island Formation (Fig“24iL Relative downtilting of the
Devon Island Formation to the southeast would have rotated the westerly
inclined clinothem deposits of the laminated lithofacies towardé horizon-
tality (Fig.2ﬁ3). This may also explain the near horizontality of the Sase
of the Devonian System, as defined by the trilobite Warburgella rugulosa
and the graptolite Monograptus fanicus, in Flgure.ﬁﬁL

It is possible that downtilting of the Devon Island Formation to
the southeast occurred during its deposition as well as afterwards and
would have ended the basinward, northwestward advance of the Devon Island
clinothem (Fig.23). This constitutes an alternate explanation for the

absence of the Devon Island Formation northwest of Section 7.

SUTHERLAND RIVER FORMATION

The Sutherland River Formation was named by Thorsteinsson (1963); its
type section which was designated on Sutherland River is within Section 4

of the present report (Map ). The writers found the type section of
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the Sutherland River Formation to be 339 feet thick. It overlies the Devon
Island Formatioh with a contact that is conformable and gradational over a
few feet. The upper contact with the Prince Alfred Formation in the type
section is a disconformity or slight angular unconformity that occurs be-
neath a dolomite breccia zone. Toward the northWest the Sutherland River
Formation gradually becomes unconformable, cutting down through older for-
mations northwest<ﬁ?frove Lake. The upper contact, beneath the Prince
Alfred FormatggiﬁiﬁggJLecomes an angué@r unconformity when traééd td the
northwest; '-Aporthwest of Section 7 the Sutherland River Formation is
absent due to pre-Prince Alfred erosion (Map 000). The Sutherland River
Formation ranges in thickness from 90 feet in Section 6 to 428 feet in
Section 7, the thickness increasing generally southeastward. Irregulari-
ties in the unconformable contact between the Sutherland River dolomite
and overlying Prince Alfred éandstone apparently accounts for much of the
~ observed thickness variations of the Sutherland River Formatioh (Fig~2537

- Two distinct laterally equivalent lithofacies comprise the Sutherland
River Formation. The fossiliferous dolomite lithofacies occupiés the
. southeastern paft of the study area, whereas the unfossiliferous dolomite
lithofacies occurs towards the.northwest and in part overlies the fossilif-
erous dolomitic lithofacies (Fig.29). |

Very light grey and light brown finely crystalline dolopite with thin

| | (Fig.2¢)
to thick, well developed bedding forms both these faciea. The most apparent

differences between these facies that are readily recognizablé in the field
include the thin to medium bedded, unfossiliferousfaspect of the unfossilif-
erous dolomite lithofacies versus the medium to thick bedded, fossiliferous

appearance of the fossiliferous dolomite lithofacies.
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The Suther;and River Formation was originally reported as late Silur-
jan in age (Boucot et al., 1960j Thorsteinsson, 1963). Changes interna-
tionally at this level in the geological column, along with re-analysis
of faunas have resulted in the Sutherland River Formation now being dated

or
as Early Devonian, Gedinnian in age (Berry and Boucot, 1970, p. 228;

A

Klapper et al., 1970).
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FOSSILIFEROUS DOLOMITE LiTHOFACIES

Allochemical constituents consist of dolomitized brachiopods, ostra-
codes, crinoids, gastropods, and 6ther indeterminate shell debris, all of
which are sparsely scattered throughout this facies (Figfzfr). Brachiopods
and gastropods commonly weather out és molds. The only nonskeletal allo-
chemical constituents of this facies are remnants of pellets (P1.XWe) .

Sedimentary structures in this lithofacies are limited to undulatory
bed surfaces in some crossbedding. Faint, small scale crossbedding occurs
at Section 4 (Fig.24 ) and may indicate that the undul'atory bed surfaces
~of this facies are the result of small-scale cut and fill.  Undulatory
bedding is more evident northwéstward in this facies (Fig.jl5’).

The terrigenous content of the fossiliferous dolomite lithofacies is
less than 5 per cent. Section 4 contains more terfigenous material than
Sections 2 and 3. The amount of terrigenous silt and clay in this facies
increases slightly toward the northwest. Angular quartz silt of grain size
about 0.05 mm, with subsidiary microcline and sericite, occurs scattered
as a trace constituent, either in thin éeams or uniformly disseminated

throughout the facies.
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UNFOSSILIFEROUS DOLOMITE LITHOFACIES

The most abﬁndant allochemical con;tituents are pelletal remnants that
afe similar to those of the fossiliferous dolomite lithofacies. These
pellet remnants were discerned at-several horizons of this facies (Figa9 ).
Anguiar tabular clasts of dolomicrite -up to 0.5 m long form a breccia at
some horizons (Fig.23). |

Biogenic materiai is restricted to a few dolomitized crinoids. Some
ﬁinute stromafolitic undulations (Pl.XVﬁb occur in the laminated dolomicrite
of Section 7.

Bedding is thinly laminated to medium thickness (P1.XV/). Most of the
dolomite of this facies has smooth, planar bed surfaces. Some finely
laminated horizons in Sections 6 and 7 contain abundant fenestrate fabric

(P1.XV/H). A small amount of quartz silt is present in this facies.

Dolomite

" Dolomite of the fossiliferous dolomite lithofacies is made up mainly
of homogeneous finely crystalline, hypidiotopic dolomite (P1.fl//¢) with an
-average crystal size of 0.08 mm. Laminae of finely crystalline dolomite
occur interlaminated with laminae of dolomicrite a fraction of a millimeter
thick - ~ in the unfossiliferous dolomite lithofacies. Dolomite of
the Sutherland River Formation resembles that of the Allen Bay Formation.
Continental fresh water from Shield areas or from the area of the Boothia
Uplift may have infiltrated and dolomitized the Sutherland River Formation
penecontemporanecusly with deposition in a manner similar to that proposed

for:Allen:Bay dolomite.
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Limonite, Pyrite and Organic Matter

Minute grains, about 0.01 mm in diameter, of limonite and limoﬂitized
pyrite are disseminated sparsely but homogeneously throughout the fossilif-
erous dolomite lithofacies. Large concretionary limonite masses up to 2
inches wide occur at the base of Section 2 (Fig.24), and have nucleii of
biogenic materiai such as brachiopods or gastropods.

In the unfossiliferous dolomite lithofacies, minute disseminated grains
of limonite and limonitized pyrite, though not abundant, are more common in
dolomicrite laminae than in the adjacent finely crystalline dolomite laminae.
Scattered wisps of sapropelic organic material also occur preferentially in
the dolomicrite. These features may indicate the former presence of blue-

green algae in dolomicrite laminae..
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The predominance of tidal flat features such as bird%j?yé structure
and stromatolites, and the lack of fauna, indicate a perifidal origin for
the unfossiliferous dolomite lithofacies. The fossiliferous dolomite
lithofacies probably had a shallow subtidal origin as indicated by the
presence of benthonic fauna and medium to thick bedding. Crossbedding,
which exists in the fossiliferous dolomite lithofacies of Section 4 (Fig.iﬁf),
mayvreflect sedimeﬁt reworking by shallow subtidai‘currents offshore from
tidal flats immediately to the northwest. The 1océtion Qf these two facies
indicates that the ancient shoreline lay to the northwest oréwest and that
deeper water was southeastward or eastward.

The distribution of facies within the Sutherland River Formation of
the report area evidently was affected by the beginning of Eafly Devonian\

uplift of the Boothia Uplift and Cornwallis Fold Belt. Peritidal deposits
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constituting the unfossiliferous dolomite lithofacies flanked the uplift

in an area of shoaling, whereas subtidal deposits accumulated offshore
farther east, and formed the fossiliferous dolomite lithofacies. The trun-
cation of northwest sections of the Devon Island Formation by the overlying
Sutherland River and Prince Alfred Formations (FigHZfL) indicates that in
this area at least, the Boothia Uplift exerted an important sedimentological

/

‘influence at this time.
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. . Prince Alfred Formation
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‘The Prince Alfred Formation was named by Thorsteinsson (1963); its
type section which was designated on Sutherland River is within Section 4
of the present report area (Map ). The writers found the type section
of the Prince Alfred Formation to be 172 feet thick. There, it overlies
the Sutherland River Formation (Fig. 25) with disconformity or slight angu-
lar unconformity, the contact being drawn beneath a dolomite breccia zone.
Toward the northwest the basal contact of the Prince Alfred Formation
becomes clearly a marked angular unconformity that cuts down northwestward
to rest unconformably on the Sutherland River, Devon Island Douro, and Cape
Storm Formations (Map ). The formation encroached northwestward onto the
uplifted Cornwallis Fold Belt. The thickness of the Prince Alfred Formation
increases gradually from 80 feet in the southeast at Section 2 to a maximum of
1,381 feet in Section 8. rNorthwest the thickness of the Prince nlfred Forma-
tion diminishes to 20 feet at Section 9 and still farther northwest it is mis-
sing altogether (Map ). This marked decrease in thickness occurs as the
formation is traced toward and onto Cornwallis Fold Belt. It appears that the
sharp decrease in thickness is due, in part, to a northwestward decrease in the
- original depositional thickness and in part to unconformity prior to deposition
of the YOunger undivided Devonian succession. Téble I shows what appears to be
a reasonable estimate of the age of the Prince Alfred Formation. Fifteen feet
above the base of the undivided Devonian carbonates that overly the Prince

Alfred Formation at Section 7 a faunal collection at GSC Locallty C-11917A con-

talned cf Cortezorthis sp., Meristella sp. cf. M. robertsen51s (Merriam) and

cf. Howellella sp. which were identified by A.W. Norris and considered by him

 to indicate a late Siegenian to middle Emsian age. This forms an upper boundary

for the age of the Prince Alfred Formation.
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The Prince Alfred Formation is broadly separable into two lithofacies
in the belt where Sections 1 through 9 were measured. The sandstone litho-
facies which constitutes most of the Prince Alfred Formation consists mainly

of structureless quartz sandstone that is medium to massive bedded, and
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weathers red, pink and orange. The sandstone lithofacies is a thick
sequence of generally medium bedded, indurated red beds in and near Section
8:(?1(XWM). Elsewhere in the study area this facies is a much thinner
homogeneous yellowish orange or yellow massive sandstone sequence. that is
moderately to pooriy consolidated and recessive weathering.

The Silty Dolomite Lithofacies consists mainly of thin to medium
smooth bedded, light grey and greenish grey dolemite. This facies occﬁrs
as a tongue within the Sandstone Lithofacies (Fig. 25) dividing it into
- upper and lower portions in the central and northwestern parts of the
study area;

Southwest of the line of section is another area where rocks assigned
to the Prince Alfred Formation occur (Map 000). They form a thick sequence
of coarse poorly sorted méssive bedded conglomerate that commonly weathers

brownish orange.

'Lithostratigraphy
SANDSTONE LITHOFACIES
Lithology
The sandstone |ithofacies consists of very fine sandstone and siltstone.

Following the sandstone classification system of Folk (1968) the sandstone
(P1.XVid) predominantly is submature, dolomite and limonite-cemented impure
qyartzarenite.in which unweathered microcline and sericite are common.

XQray diffraction data (Appendix Ij indicates that é ;mall amount of
“orthoclase is present, evidently unweathered. Also, there is abundant
silt-sized detrital dolomite (P1.XWilg) in the sandstone } ithofacies.

Detrital dolomite grains are scattered between quartz silt grains and are

in optical continuity with surrounding dolomite cement. They are rimmed
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by limonite. According to Amsbury (1962) detrital‘dolomitei}ndicative of

continental fluvial environments, for little, if any, well rounded detrital
dolomite occurs in marine environments. The absence of biogenic material

also suggests that this facies was deposited subaerially.

Sedimentary Structures

In the upper part of Section 8 and in the other sections, this facies
is characterized by nearly structureless, massive bedded yellowish orange
. sandstone. Some festoon trough crossbeds occur in these massive beds
towards the top of Section 8 (Fig.'25§. Individual troughs are up tobl.S
feet across.

A coarse breccia of reworked Sutherland River dolomite with angular
blocks up toAl foot long occur in the sandstone at the base of the Prince
Alfred Formation in Sections 4 and 9 (Fig. 2%). Broad, lenticular or
pod-shaped bodies up to 30 feet across and several feet thick of dolomite
breccié in a yellow sandstone matrix (P1XV/Ib) occur near the base of
Section 7.

The well exposed dolomite—cemented pink and red sequence of sandstone
beds of the Séndstone Lithofacies in the lower part of Section 8 (Pl.XVle¢)
are somewﬁat different than the more massive homogeneous orange sandstone
that characterizes this facies in othér sections and in the upper part of
Section 8. This red bed sequence inAthe lower part of Section 8 is
characterized by planar, thin to massive bedding, - Thinner beds
ﬁend £o'be finely laminated (P1.XVll¢) and in some places contain ripples
(PI.XVMJ) and have some doarsely polygonally mudcracked bed surfaces with

polygons up to 1 foot across.
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Thin, dark‘reddish brown clay beds, which contain abundant 1impnife
and mica, are interspersed between the fhick sandstone beds of Section 8.
These beds tend to pinch out laterally as may be seen in PlateX/flc. Commonly
these thin clay beds exhibit a considerable degree of internal deformation
(P1. XVile) .

Shallow scoufffills (Plﬁxm%) at the base of some sandstone beds in the
lower part of Section 8 contain laminaged coarse sandstone. Dark reddish

.brOWn disc-shaped mudflakes (P1.XIKb) are abundant in the coarse sandstone
laminae. These mudflakes are up to O.S cm long and 0.2 cm thick and contain
abundant limonite and sericite. ‘They are similar in lithology to the thin
reddish brown clay beds.

A few sblitary trough beds occur in the pink sandstone beds of Section
8. Beds in troughs continue without interruption beyond trough confines
(P1.XIXe) .

In the southwest corner of the report area (Map 000) only 5 miles west
of Section 8 the Prince Alfred Formation is prbbably more than 2000 feet
thick and strongly conglomeratic (P1.XXq). Angular pebbles and cobbles
of limestone and dolomite up to 6 inches across form thg coarsest fraction
of these conglomerates; Ordovician aﬁd~Silurian fossils occur in some of
these detrital carbonate fragments. Sandy dolomite forms the matrix. In
some places fragments weather out fesulting in .a '"Swiss cheese”;like

weathered surface (P1.XX4). Some coarsely crossbedded intervals occur in

these éonglomerates.
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SILTY DOLOMITE LITHOFACIES
The Silty dolomite‘]iﬂﬁofacies is a light greenish and reddish grey,

thin to medium bedded silty, very finely crystalline dolomite and ‘dolomi-
crite that is resistant weathering. The dolomite beds at the base of the
sahdstone,breccia pod shown in Plate are essentially the same as beds
in the silty dolomite lithofacies. Figure 2% shows the distribution of

. this facies in thevPrince Alfred Formation. This unit occurs as a tongue
within the Prince Alfred Formation dividing it into an upper and lower
part. This dolomite tongue is assumed to be largely continuous laterally.

This facies may pinch out towards the northwest or may simply be truncated

by the unconformity at the base of the carbonate sequence overlying the

| Prince Alfred Formation.

Thinner dolomicrite beds in this facies are typically laminated with
laminations 0.5 cm thick. Many laminae contain pelletal ghosts and quarti
silt stringers. Fenestrate fabric and éiscontinuous mudcracké (P1.XXb)
also occur in thinly bedded intervals of this facies. Biogenic matérial

in this facies is restricted to scattered dolomitized ostracode bioclasts.
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Most of the terrigenous detrital silt and sand grains in the Prince

Alfred Formation appear unweathered. Fresh microcline grains are ubiqui-

tous, . ' . This suggests that the terrigenous sediments comprising
| " the Prince Alfred Formation were rapidly eroded from their source area

and also rapidly transported and deposited so as to be exposed only a short

time to surface weathering. Limonite forms a thin coating around many of

| ‘ these grains,
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Finely to medium crystalline dolomite'(Pl.XKWq) has cemented the
Prince Alfred silt and sandstones. Marine waters periodically inundated
confinental areas as shown by the occurrence of the Silty Dolomite Litho-
facies in Section 8. Consequently marine waters circulated through the
Sandstone Lithofacies and may have formed the carbonate cement of this
facies. Contact of these marine waters with fresh continental groundwater
would have favouréd the formation of dolomaée rather than calcite (Hanshaw
et al., 1972) as a cement. Moderﬁ continental alluvial fans tenf to be
| ceménted by calcite (Lattman, 1973).

One coarse zone of solution breccia, 35 feet thick, that is discon-
tinuous laterally, occurs at the base of the Dolomite Lithofacies in Section
8. This breccia consists of poorly sorted angular blocks of dolomite of the
Dolomite Lithofacies, up to 4 feet in length. The blocks grade crudely
upward from smaller to larger sizes. Most of the breccia appears to be
grain supporting with a slightly silty finely crystalline dolomite cement.
Mossop (1971, pers. co%?) observed that roof pendants of dolomite oécur at
the top of the breccia éone. Burial compaction may have continually
expressed fresh pore water from the immediately underlying séndstones up
through cracks in the overlying dolomite. Theée circulating fresh pore
waters would eventually dissolve cavities in the overlying dolomite, and

blocks of dolomite would work loose from cavity roofs to form a solution

breccia.
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The Sandstone Lithofacies of the Prince Alfred Formation appears to be
an alluvial fan complex tha‘bordered the eastern side of the uplifted

Cornwallis Fold Belt. Figure 27 shows the .inferred distribution of sediment
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types and of sedimentary processes active during deposition of this
alluvial fan éomplex. Massive conglomeratic debris flood deposits formed
on the western or proximal part of this complex whereas the pink sandstones
and’red mudstones of Section 8 accumulated downslope towards the east.

This model : is very similar to, and a counterpart of, the
alluvial fan complexes outlined on the western side of the uplift in the
Peel Sound Formation of Prince of Wales Island (Miall, 1970), and in the
Stuart Bay Formation of'Bathﬁrst Island (Kerr, in press), both formations
being equivalent in age to the Prince Alfred Formation.

Debris floods and ephemeral braided streams evidently swept coarse
gravels eroded from Lower Paleozoic and possibly Precambrian rocks uplifted
by the Cornwallis Fold Belt eastward across an alluvial fan complex. This
resulted in deposition of a thick sequence of conglomerates containing
carbonate cobbles andvbouiders where the Prince Alfred Formation crops out
in the southwest part of the study area (Map 000).

Sheet and stream floods may have deposited the relatively structureless
pink siltstone and sandétone beds in the Sandstone Lithofacies in the lower

part of Section 8. The position of these deposits in the facies tract

model presented in Fig. 27 is consistent with observations concerning
similar deposits on modern fans. ~Bull (1969) in a recent review of the
subject noted that 1amiﬁated and structureless tabular deposits of silt and
sand on alluvial fans originated as sheetfloods. He described sheetflood
deposits as sheets of seaiment that are deposited by surges of sediment-

-laden water which have spread out abruptly onto the fan surface from the

end of a stream channel on the fan. Within this broadly sheet-like surge

of sediment-laden water depths of flow are less than one foot in many
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ill-defined, rapidly shifting braided distributary channels. These channels
are very ephemeral and commonly do not maintain fhemselves in one place for
more than a few minutes during a single episode of flooding on the faﬁ.
Miall (1970) compared similar structureless tabular bedded sandstones of
the Peel Sound Formation to the horizontally bedded flood deposits recently
deposited in Bijou Creek, Colorado, that were described by McKee gg_gg:(1967).
" The thin, dark reddish brown clay beds interspersed between the pink
sandstone beds of Section 8 may have formed in ﬁuddles on the alluvial
- fan surface during and after the final, waning stagés of individual sheet-
floods when clays settled out of suspension. Alternatively some of these
clay beds may be mudflow deposité. Sheetfloods passing over these clay
beds possibly deformed them to produce a contorted fabric in these beds.
PlateXWNe‘is a sample of one of these contorted clay beds.

Mudflakes were abraded from these clay beds and were incorporated into
sheetfloods that passed over them. These mudflakes (P1.XIXb ) were deposited
in the shallow scours at the bases of these sheetflood sandstone beds
(P1.X|Xg ), presumably farther downflow. Miall (1970, p. 134) reported that
mudflakes are also a distinctive feature of the sandstone fécies of the
Peel Sound Formation, although he did not speculate on their origin.

The form of the few apparent trough crossbeds in the pink sandstone
beds 6f Section 8 may also be explained as a sheetflood phenomenon. Beds

~in froughs (PI.XLXCJ continue without interruption beyond the trough confines.
This is unlike fluvial trough crossbeds where discrete episo&es of cut and
fill result iﬁ the truncation of beds in the trough by overlying’beds (Allen,
1965). Instead, the evidence indicates that a body of largely suspénded
;éédiment, such as a sheetflood, scoured the troughs. When the shallow sheet-
" flood slowed, sediment from the sheetflood blanketed tréugh and intertrough

areas. simultaneously,
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The coarse breccia of reworked Sutherland River dolomite with angular
blocks up to i foot long, in a sandstone matrix at the base of the Prince
Alfred Formation in Sections 4 and 9 (Fig. 2%) may reflect the passage of
sheetfloods eastward over exposed Sutherland River dolomite.

The silty doloﬁite lithofacies of the Prince Alfred Formation was
probably deposited in peritidal environments bordering the Prince Alfred
;11uvia1 fan complex to the east (Fig. 27). The common fenestrate fabric
and mudcracks and the lack of biogenic material'point to a tidal flat origin

~for the thinly bedded, finely crystalline dolomite of this facies. Sheet-
floods extending from the alluvial fan to the west occasionally reached
these marginal marine environmeﬁts and reworked tidal flat material to
form fhe pods of dolomite breccia in a sandstone matrix (P1.XVII§) that
occur near the base of the Prince Alfred Formation at Section 7. Many of
these dolomite clasts appear to ﬁave been plastically deformed. Slight
reworking of these breccia matrix‘sands'as beach deposits in a marginal
marine environment may have promoted solution and reduction of iron in
grain-coating limonite to form the pale yellowish green colour of most
brecéia pods. Miall (1970) noted the same bleaching effect where alluvial
fan deposits encroached on marine environments in the Peel Sound Formation.

Consequently it is possible that the massive bedded yellowish orange
sandstones at Sections 2, 3, 4, 6, 7 and 9 (Fig.,21j may be largely beach

or offshoie bar sands reworked from sheetflood sands suppligd from the
alluvial fan complex ih the Prince Alfred Formation. |

The grain size distributions of seven samples from the sandstone litho-
facies are shown as cumulative curves in Fig;,ZB. These were derived by

‘point counts of grain sizes from thin secitons. The average grain size
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correction factbr for sieve equivalents of thin section grain sizes amounts
to no more than 1/2 ¢ in the 2 ¢ to 5 ¢ size interval (Friedman, 1958).
Commonly'in this sediment size range specific correction factors fail to
yield a better correlation between sample thin section and corresponding
sample sieve size grain size distributions. Consequently, thin section
grain size data is presented uncorrected in Fig. 28. Superimposed on these
Prince Alfred grain size distributions are the bounding cumulative curve
~grain size distributioﬁs of cumulative curves from well sortéd water-laid
or sheetflood deposits, poorly sorted mudflow or debris flood déposits and
deposits with the characteristics of both sheetflood and debris flood
deposits that occur in modern alluvial fans in the San Joaquin Valley in
California, U.S.A. (Bull, . 1963). The well-sorted siltstones and fine sand-
stones of the Prince Alfred Formation fall almost entirely within'the'water—
laid or sheetflood cumulative curve envelope (Fig. 28) of thése modern
alluvial fan deposits. This is consistent with a sheetflood origin for

the Sandsténe Lithofacies of the Prince Alfred Formation. The apparent
lack of clay in the Prince Alfred samples may be due to an optical maéking
effect with the highly birefringent carbonate cement masking any clay
minerals present.

The evidence discussed here strongly indicates that the Prince Alfred
Formation is largely an alluvial fan .complex with associated marginal
marine deposits and isvpoésibly génetically related to the Boothia Uplift.
It’shOuld be noted however that tﬁe interpretation of an alluvial fan
facies tract extending from west to east (Fig. 27) presented here does not
preclude the possibility of other depositional facies tract orientations
particularly as the outcrop extent of the Prince Alfred Formation’in the

~report area is rather small.
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- Tectonic Development and Depositional History

The stratigraphic variety in the sequence of Lower Paleozoic carbonates
exposed on Devon Island suggests that there has been a considerable degree
of tectonic control of sedimentation. The rather abrupt vertical changes‘
in lithology of the formations comprising this Lower Paieozoic'assemblage
may reflect similarly abrupt alterations in their respective tectonic

settings.

Trettin (1972) proposed a tectonic-sedimentological model for Lower
Paleozoic deposits on Ellesmere Island that may be applied with equal
facility to Devon Island. The elements of his model that may have influenced
deposition on Devon Island are the southeastern shelf and the northwestern
Hazen Troughdg;e shown in Figurejy? . The southeastern shelf_borders on
the Arctic Platform or Stable Region fur£her southeast. Trettin (1972)

- proposed that a hinge line or line of flexure marked the juncture of the
Stable Region with the shelf. Northwest beyond the shelf a clearly defined
slope led down to the Hazen Trough.

Rona (1974) has suggested that the hinge-line concépt which is commonly
employed to account for shelf subsidence is probably not an accurate
representation of the true situation. Some uplift of cratons adjacent to
areas of subsidence generally, if not always, occurs. Therefqre, the
concept pf a tilt axis father than a hinge line may provide a better
explanation for shelf subsidence that occurred during deposition of most
shelf sequences. The concept of a shelf or platform hinge line is retained
in the,following discussion because there is no evidence to’indicate that

there was significant uplift of the southeastern Stable Region during
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subsidence of the Hazen Trough. Instead, uplift of the Pearya Geﬁéticline
(Trettin, 1972) appears to have accohpanied subsidence of the Hazen Trough
(Fig.??).

Figure.Z? shows how these- tectonic elements may have affected
sedimentation on Dé?on Island during most of the Early Paleozoic.  Evidently,
Grinnell Peninsula was ?art of the Shelf region during deposifion of the
- Thumb Mountain shown as event 1 (Fig.:zq). Subsequently, a brief period
of strong rotation about the platform hinge resulted in deposition of the
green shale of the Irene Bay Formation. This strong rotation, shown as
event 2, probably submerged the shglfuedge shoals (Fig.2% ) that existed
during Thumb Mountain deposition. The rather shallow, pfotected shelf
lagoon of the Thumb Mountain Formation became an area deeper, more open
shelf deposition during event 2. The abﬁndance of large cephélopods and
other organisms also indicates the existence of open marine shelf conditions
during deposition of the Irene Bay Formation. Basin slope deposits
contemporaneous with the Thumb Mountain and Irene Bay Formations occur
near Caledonian Bay on Ellesmere Island (Trettin, 1972).

After deposition of the Irene Bay Formatioh the northwest part of
the’shelf occupying Qestern Grinnell Peninsula underwent considerable
differential subsidence to the northwest, possibly by means of basement
faulting, and became pa‘rt of the Hazen Trough. This is showﬁ in Figure 27
as event 3. Cape Phillips shaly limestone accumulated on the resultant
slope whereas relatively clean shallow.water carbonates of the Allen Bay
Formation accumulated on the shelf in east-central Grinnell Péninsﬁla and

further southeast. The extensive infiltration of continental groundwater




7A3

into Allen Bay sediments during deposition may indicate that rotation about
the platform hinge was somewhat slower during deposition of the Allen Bay
Formation than during deposition of the Thumb Mountain Formation. This
conclusion assumes that the rate of groundwater flow duriﬁg deposition of

the Allen Bay was the same as that during deposition of the Thumb Mountain.
The inference that rotation about the platform hinge in ‘event 3 was somewhat
slower than during event 1 may be indirect evidence indicating that a

'1arger proportion of the subsidence of the Hazen Trough was being accommodated
by slope development during event 3.

The disposition of facies within the Cape Storm Formation suggests
that the shelf platform did not subside uniformly after deposition of the
Allen Bay Formation. Relatively positive elements may have deveioped within_
-parts of the shelf platfbrm. Positive features intersected the line of
section of this study aﬁd caused §ectioné 3, 5, 8 and 9 to be markedly
thinner than nearby sections (Fig./é). Figure 24 clearly shows the
influence of these features on the thicknesses of both the Cape Storm and
Douro-Formétions. The fact that most of these thin sections are composed
entirely of peritidal deposits of the dolomitic pelmicrite lithofacies 18
consistent with this interpretation. Figure;la shows a possible orientation
of these features.

Kerr (pers. co&.) has fbund an extensive unconformity at the base of
the Cape'Storm Formation on western Grinnell Peninsula; In ?laces the Cape

. Storm Formation rests directly on the Thumb Mountain Formation. This

unconformity may be direct evidence that indicates the Boothia Uplift was

| , active immediafely after deposition of the Allen Bay Formation., The nearly
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contemporaneous nearby positive elements of slightly different orientations
may be rélated to this large uplift.

The limestone intraclast lithofacies which occupies the lower part
of the thicker Cape Storm sections indicates subtidal shallow-water
deposition (Fig./Q). However,”during deposition of the upper part of the

Cape Storm the entire area of the Douro Range and eastern Grinnell Peninsula

became a region of peritidal deposition. These peritidal deposits are not
present in the Cape Storm Fofmation of central and western Grinnell
Peninsula. Instead the limestone intraclast lithofacies appears to form
the entire Cape Storm Formation in western Grinmell Peninsula (Fig.20).
The downtilting of the northwestern part of Grinnell Peninsula that caused
»aécumulation.of thick sections of limestone intraclast lithofacies may have
been accompanied by a somewhat slower rate of subsidence landward to the
southeast._ Event 4 of Figure‘2!7$ummarizes this interpretation of the

tectonic history of the Cape Storm Formation.
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During deposition of the Cape Storm Formation the platform area
became cohsiderably more extensive on Grinnell Peninsula than if had been
during deposition of the Allen Bay Formation. On Shiels' Peninsula thick
deposits of the Cape Storm Formation overlie slope deposits of the Cape
Phillips Formation‘ : which accumulated northwest of the
Allen Bay Formation. There appear to be no submarine slope deposited

rocks equivalent to the Cape Storm Formation on Grinnell Peninsula

(Kerr, 1974).
The positive features which influenced sedimentation of the Cape

Storm Formation in the Douro Range evidently also affected deposition of

the Douro Formation. Persistence of the positive feature under Sections‘
-3 and 4 may explain the relative thimnness of the Douro Formation in these
sections. However some of the unburrowed dolomitic lithofacies in the
lower part pf the anomalously thick Section 5 of the Douro Formation may
be correlative with laterally adjacent dolomitic pélmicrite lithofacies

of the Cape Storm Formation in Sections 4 and 7 as may be seen in Figure

The lithologic similarity of these two facies and their more uniform

combined thickness compared to their individual thicknesses is consistent

with this possibility.

A return to a more uniform rate ‘of subsidence across the platform

area along the line of section shown as event 5 may have led to the
recurrence of a shelf lagoon during the 1atér stages of deposition of the
Douro Formation. This shelf lagoon transgressed southward depositing
sediments over the peritidal deposits of the unburrowed dolomitic lithofacies

(Fig.2l ). These sediments which formed the burrowed limestone lithofacies
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eventually filled in and smoothed topographic irregularities caused by
the positive features active during event 4.

Following deposition of the Douro Formation the shelf platform |
apparently subsided abruptly as shown in event 6 (Fig.29). This led to
deposition below wavebase of the Devon Island Clinothem (FiguZL?) which
prograded northwest.

| The marked thinning and eventual disappearance of the Devon Island
Formation to the northwest reflects the rise of the Boothia Uplift towards
the west as shown in event 7 (Fig. 24 ). It may have begun to rise
during deposition of the Devon Island Formation.;

TheﬁSﬁtherland River Formation accumulated in shalléw water during
 the early stages of the rise of this uplift. Peritidal deposits comprising
the unfossiliferous dolomite lithofacies of this formation appafently
flanked the Boothia uplift duriné the early stages of its rise.

Finally emergence of the Boothia Uplift resulted in the construction
of an alluvial fan complex and related offshore marine deposits that
together comprise‘the Prince Alfred Formation.

A more definitive characterization of rates of rotation about the
platform hinge theoretically could be derived frdm_the calculation of the
rates of subsidence of each formation in this sequence. The amount of
apparent subsidence that occurred during the’destition of any shelf
sequence is its thickness. This involves several assumptions (Rona, 1974):

1. rThe rate of vertical accumulation is controlled by the rate of

subsidence.
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2._ The available sediment supply is equal to or greater than

that required to maintain a profile of equilibrium during
subsidence.

3. Sea level remains constant.

The first two assumptions are interrelated and appear to be readily
applicable ﬁo the shallow water Lower Péleozoié shelf sequence on Devon
Isiand. The probability of the third éssumption is more difficult to assess
but may be correct because there is no discernible evidence that glaciations
occurred during the garly part of the Paleozoic Era after the Cambrian
Period had ended (Dunbar, 1963),

The factor that severely limits the possibility of obtaining apparent

" subsidence rates for any Lower Paleozoic sequence is the lack of reliable

absolute age dates that can be linked with the biostratigraphic record.

Those dates, which appear to have some reliability (Whittington and

Williams, 1964) are compiled in Table I. Apart from analytical error,

several of these dates are merely reasonable interpolations. In particular,
the ages of the base of the Ordovician and Silurian Periods are estimates
rather than dated events and possibly could be incorrect by as much as
20 million years. The remaining Devonian ages and Middle Ordovician age
which may be applied to the Lower Paleozoic éequence on Devon Island are
much more certaiﬁ.

~In view of the scarcity of Lower Paleozoic age dates and their
unéertain correlation with the biostratigraphic record it is impractical to

attempt to derive subsidence rates for individual formations by interpolated

‘dates. Instead it is more reasonable to derive apparent subsidence rates




from those portions of the sequence that fall between established dates.

Thé only ‘part of the Lower Paleozoic sequence on Devon Island that falls
between definite dates occurs between the upper part of the Allen Bay
Formation énd the upper part of the Devon Island Formation, a thickness
“of about 1170 metres, which represents a time span of about 60 million years
(Table I). This thickness is derived in the following manner from

Section 7 near Reid Creek:

Upper part of Allen Bay Formation

above base of Silurian System, say ..... e 1,000 feet
Cape Storm Formation ......c.iiiiiineiiireaneacesaesens 2,255 feet
Douro Formation ...ueeeeeeeeeeeneecsneassona e eneaeeen 455 feet

Devon Island Formation below base :
of Devonian SyStem, SAY +iveveeevoronesrssossassssanons 100 feet

Total .....cvvnns @t et o ner st netteaat ettt 3,810 feet (1170 m)

The thickness of the portion of Devon Island formation from Section 7
was dérived by means of the extrapolation of the inferred base of the Devonian
System from Sections 3 and 4 to Section 7 (Fig.2272-).

This total thickness of 1170 ﬁeters indicafes an average apparent sub-
sidence rate of about 1.95 cm per 1000 years during the Silurian Period.

This is also a typical value for the rate of subsidence of most parts of the
North American continental margin duriﬁg both the Cenozoic and Mesozoic Eras,
Emery andvahupi (1974, Fig. 324) found that almost all parts of the North
American continental shelf had subsidence rates of between 1.0 and 4.0 cm

per year during these eras.
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Economic Considerations

The mariﬂe sequence of this area contains good source beds in the
shaiy and .sapropelic limestones of the Cape Phillips and Devon Island For-
mations. Also the very bituminous dolomitized stromatoporoid-bearing inter-
vals of the Allen Béy Formation are probably good source Beds.

Subsurface occurrences of uncemented oolitic shoal sands in the limestone
intraclast lithofacies of the Cape Storm Formation or of poorly cemented
sandstone of the Prince Alfred Formation would be particularly favourable
as reservdir beds in either structural or stratigraphic traps. Porous
stromatoporoid-bearing intervals with as much as 15% porosity in the Allen
Bay Formation are favourable sites for the accumulation of hydrocarbons
generated in Situ. The single well drilled on Devon Island, Imp. I.0.E.
Panarctic et al. Devon E-45 encountered spbtty 0il stain in the Allen Bay
Formation at subsea d¢pths of —4990 feet to —5@20 feet ttotal depth). This
well is located near the southwest coast of Devon Island at latitude N75°04'21"
and longitude W91°48'20'".

In addition to hydrocarbon shows, there are some base metal occurrences
on Devén Island.  Both galena and sphalerite occur in the Thumb Mountain
Formation exposed on southern Grinnell Peninsula. These base metal shows
may indicate the existence of a Mississippi Valley type of lead-zinc deposit
on Grinnell Peninsula similar to the one presently béing exploited by Cominco

.Ltd. on Litfle Cornwallis Island. Geological field parties from Cominco Ltd.’
have surveyed Grinnell Péninsula extensively for mineral deposits during the

summers of 1971 and 1972.
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Significant base metal deposits may not be restricted to the Thumb
Mountain Formatlon as some mineralization consisting of pyrite and galena
occurs within vuggy porosity in Devonlan limestone units that are exposed on
southern Grinnell Peninsula. These units are probably age equivalents of
the Blue Fiord Formétion.

In summary, Devon Island has been the objeét of continuing interest by
mining companies for its lead-zinc potential. The true hydrocarbon poten-

tial of Devon Island has yet to be assessed.
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APPENDIX 11. X-RAY FLUORESCENCE DETERMINATIONS OF
STRONTIUM AND MANGANESE IN SAMPLES FROM THE

-131-

ALLEN BAY AND DEVON ISLAND FORMATION

Counts (200 second counting period)

25150 Z1o
Sample Bﬁﬁi_ fiﬁﬁn" BZZ;- §§;ZZ° ﬁiﬁia’
' ground Peak ground ground » Peak
dol. sb.¥* 169852 165813 138597 124,89 21350
19b 179652 172058 146316 13193 14513
20a 178270 171739 145680 13447 14895
21a 178615 175225 145511 13147 15144
21b 179912 172825 146901 12884 14310
39¢ 179671 171659 14,7801 12929 14,223
40a 177156 169360 144229 12832 13795
40c 180506 172309 14,6805 13023 14153
Lla 180057 172545 146854 13170 14021
42a 180022 173119 147122 . 13326 13855
dol. st. 162150 159934 134970 12692 21413
4,2b 162030 161529 - - 131311 11926 14222
dol. sb. | 169019 164854 137914 12861 23189
42c 1176690 168779 142079 12856 13962
424 175539 170300 14,2428 12860 13885
L3a 176023 170128 - 142579 12688 14,293
4,3b 175766 170614 14,3818 13068 13960
LLDb 137338 12118

;665?1

167150

14753




6Le

dOlo st. v

65a
dol. st.
65¢c
66a
66b
66c
664
67a

dol., st.

6T7b
67¢c
_68a
680
68c
dol. st.
1640
164c
164d
165a
165b
165¢
l65dA
166a

177146
169411

176687
167208
147932
174007
175676
175355
172350
176132
167423

1183335

175236

176489

175448
147307
167027
lél388
176792
176280
176059
176231

175724

176231

177435

-132-

169396

165769
170149
163379
167957
167582
169005
169278
166874
169653
163054
174727
178348
169013
169971
152946
162644,
175276
170468
169027
169685
171025

170463

177752
174272

144031

137504
141709
137077
142390
141421
142563
142608
140353
143711
136369
149793
142538
143863
142426
119707
134663

147635

143891
142938
143020
143463
144084
1aéh07

144041

- 12917

12659
13104
12853
12882
12778
12915
12954
12673
13181
12777

13796

13149
13141
12704
11269
12740
13278
13325
13098
13322
12999
12997
12942

13542

14760
23044

14589

22771

14528

14442
14728
15033
lhth\
14759
234,87
16017
15636
15535
15128
11859
22670
15356
14490
1792k

14832

14583
15865
15699
20321
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dol. st. 168470 164022 136498 12861 22630
1666 175546 171037 142458 13101 16393
1660¢ 176086 176012 142336 13033 15855
167a 174008 173633 141941 12777 16005
371 - - . == 11985 33467

38b e — — - 11003 14567
141b - - — . 15059 28013

¥dol. st. = dolomite'standard.

.Counts of Allen Bay strontium and manganese were com-
pared with counts of a dolomite standard in order to obtain
estimates of the absolute amounts of.strontium and manganese
in Allen Bay samplés. This dolomite standard is the Standard -
Reference Material 88a Dolomitic Limestone of the National
. Bureau qf Standards, U. S, Department of Commercé. It is a
very neérly pure dolomite containing 231 ppm manganese and 85
ppm strontium. An XRD 700 (G.E.) X-ray spectrometer witﬁ a
"LiF diffracting crystal was used iﬁ this study. | |

Calculétion of Stréntium for a Typical
Allen Bay Sample
| 167a‘- Sr Eﬁckground = 27° count + 1.85/3.00(24° coﬁnt - 270
| | Vdount) T
= 141941 + 0.62(174008 - 141941)
- 161726
Sr background = 173633 - 161726

Sr peak
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Count increase due to Sr presence = 11907
similarly the count increase in the dolo-

- mite standard due to Sr is = T797
let x = ppm Sr in sample 1l67a
x/85 ppm Sr =.Sr counts sample/Sr counts standard

11907

Ty = 130 ppm Sr in sample 167a.

X = 85
Manganesé values were calculated in a similar fashion.
- The similar combosition of the dolomite standard and Allen Bay
dolbmite.rendered maﬁrix corrections unnecessary. The last
three samples listed were from the Devon Island Formation aﬁd
their manganese content was estimated using background radia;
tion as an internal standard as in the method described by
Andermang and Kemp (1958).

A SPEX grinder powdered samples which were then
‘pressed into thin discs 1.2‘inches in diameter and 0.2 iﬁches
thick,-in order to provide a smooth homogeheous samnple . surface
for irradiation. This sampie preparétionrproéedure was also
employed for X-ray difffactiop determinations.
. The percent standard counting error for a typical Sr

determination (e.g., 167a) is:
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N,, + N
S B 173633+161726 ]
of = W, 100 = T173633-161726 100 = 4.86%

4NT - total count at element peak

NB -~ total count of background

The percent standard counting error for a typical Mn

determination (e.g., 167a) is:

N, + N

f = b B _ 16005412777 _
o% Wy T W, 10 = 100512777 100 = 8.92%
Allen Bay Samples
Section 1
Height Above Strontium " Manganese
Sample Base (feet) ppm ppm
90 20 | 55 35
20a 360 63 . 38
20b , 598 59 22
2la 1375 R - 98 52
21D 1648 59 37
Section 2
‘Sample Height Above Strontium Manganese

Base (feet) ~ ppm ' ppm

39¢ . 20 | L1 ' 34
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40a 121 - 51 25

40c 382 50 30
Jla 502 s 22
j2a 698 60 T

42b 730 117 51
L2¢ 885 56 25
42d 1025 78 23
 43a 1057 72 26
43b 1142 Th 20
Lib 1886 122 59

Section 7

Height Above Strontium Manganese

Sample Base (feet) - ppm
ble Mo 51 41
65a 822 ’ %o 35
65c 880 e 38

66a 955 e 39
66b 1038 - - 66 , 42
66c wer M L8
66d 1080 75 40

67a 1245 | %800y
6o . 1404 e Y

67c 1605 Lamraiie s
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1915 | 57

ppm

68a 52
68b 1922 81 52
68c 1940 172 14
Seciipn 9
Sample Height Above  Strontium Manganese
; p Base (feet) pPpm ppm
164D Lo 72 L8
16Lc 120 67 27
1644 2417 , 59 105
165a 354 67 35
16501 365 7 78 - 37
165¢ 524 73 67
165d 843 154 64,
166a 996 » 105 160
166b 1200 ' 89 78
166¢ 1322 | 140 67
167a 1362 : 130 76
Devoﬁ Island Samples’
"Sample 37f 38b 141b.
Manganese 550 100 265
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Section 1. This is a southwest dipping sectionwifh s bese at 76°12'N, //
92°)7'W, 11-1/2 miles souticast of Sutherland River, on the
cast side of Prince Alfred Eay on Devon Island. ‘the scction
is best secn on acerial”photograph A-~16747-143. Thicknesses
were measurced by Jacob staff.

Height
above base
(feet)

Thickness

Unit : Lithology (foot)

Douro Formation ' .

Upper limit of rocks examined occurs within the
upper part of the Douro.Formation at a large
strean, :

59 Limestone, weathers mediun to dark grey; nlunﬂeiﬁ
discontinuous lumpy bedding; wavy, discontinuous
greyish green argillaceous seams; a davk brownish
grey silty biouclilcrnte with abundant brachiopod
(Airypella ), crinoid, and ostracodeshell
debris ) 2 6,126

b’rO/’e n Ollerop, '

58 oo, the Jower half of this interval is similar

“to UHdLF]YJHU interval, whereas the upoe half is

the same as the OVCTlYan it

N
~J
[}
~
")
£
W

57 Limestone, weathers medium greenish grey; thick to
massive smooth continuous bedding; greyish green
argillaceous material fairly homogeneously distri-|
buted throughout the rock; ripple marks (?) on bedi
surfaces; ripples have a wave length o 4" and an ;
amplitude of 1"; an argillaceous grey micrite, :
possibly pelletal - 10 : 6,077
Breken oute rqo :
56 limestone; weathers medlum to dark grey;

probqbly lumpy modlum bedding; a dark brownish grey
silty biopelmicrite; abundant brachiopod (Atrypell
sp.) and crinoid fragments, some echinoid spines;
greyish green argillaceous material in discontin-
uous, wavy scams; abundant finely comminuted bio- ,
clastic dcbris ' 45 , 6,067

hatd

55 CSilty limestone, weathers yellowish grey; thin to
medium bedding of lenticular festoon crossbeds;

very low angle crossbeds with abundant bTaChiOpOdS'
resting on paltJn plancs within crossbeds

Breken outCro.p . .
54 W 11mestone weathers medium greenish grey;

thxn fairly contlnuous lumpy bedding; an argilla-
cecous biopelmicrite with brachiopods, corals : .
(Favosites sp. and Syringopora sp) and bryozoa 123 ; 6,019

(52
()}
-
o
~N
o

.53 ~ Limestone, weathers light grey; medium to thick, i
anastomo;an,f&tnt]y crosshedded laminated bcddlng; ‘ ]
a silty slightly dolomitized pelmicrite; scattered :
wisps of greyish green argillaccous material. 15 : 5,896

* The terminology of TFolk (1968) is employed for
detailed carbonate and terrigenous rock classifi-
cation in these sections.

7‘?* Bed thickness [ermino/afy of Ze"jfﬂ“ (l‘]LSj_
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Unit

Lithology

0

Thickness

(feet)

Height
above base
(fcet)

52

51

50

49

48

47

46

44.

43

Brekea oulcrop, - o T
: A same as the underlying unit

Limestone, weathers light grey with yelloW1sh prey
mottlings; thin to medium anastomosing and lcn~
ticular bedding outlined by greyish.green argil-
laceous seams; faint crossbedding in individual
.lenticles; some silty packed biopelmicrite with
Aostracodé‘ﬂﬂ brachlopod shells, disarticulated
but unabraded and a fenestratc-like fabric of
vugs less than lmm long clongate parallel to
bedding and infilled wnth sparry calcite; quartz
silt abundant with some sericite;most of interval
is simply a silty slightly dolomitized pelmicrite

B/‘o/(en oUerd/) 3
A same as overlying unit

Measured thickness of Douro Formation

Cape Storm Formation

Contact confermable

Limestone, weathers light grey with greyish green
argillaceous secams; thin to medlum somewhat len-
ticular bedding .

Broken ovtcropy
' Asame as overlying unit

Limestone, weathers yellowish grey;- thin, ‘anastomos-
ing to lenticular bedding with internal, somewvhat
crinkled and folded laminations with a good fen-
estrate fabric; a silty fossiliferous pelmicrite
(?); some ostracode shells (Leperditia sp.);
abundant limonite grains and arglllaccous materlal

Broken oovlerep,
same as overlying unlt

Limestone, same as unit 46

Broken ouvlcrep,
Same as underlylng unit

Dolomitic limestone, wcathcrs light grey; medium
to thick bedded with . poorly dcve]oncd internal
colour laminations, a silty, partly dolomitized
blopclsparltc, abundant ostracode shell debris
with minor amounts of brachiopod shell debris;
mainly quartz silt with minor amounts of sericite

15

106

384

. 52

26

158

168

5,881

5,853

5,848

5,742

5,690

5,664

4]
-
o)
[}
(5ol

5,500

5,495

5,327




'Unit

+

. Thickness
Lithology (fect)

Height

‘above base

(fcet)»

42

41

40

39

38

37

36

35

34

5?aken ouﬁwqp

Limestone, vedthezs light grey; thick contlnuous

Ei’”/?ﬂ oufcrop,

Broken ovlerep,

Covered, limestone; weathers yellow to yellowish
grey; thin to medium somewhat lumpy bedding; a
micrite, possibly bioclastic and pelletal;
ostracodc¢s abundant; a horizon of abundant
Thamnopora sp. in the middle of the unit

Dolomitic limestone, 5 foot thick intervals of
thick, lenticularly bedded, and yellowish grey
weatheling silty partly dolomitized packed bio-
pelmicrite alternate with 5 foot thick intervals
of medium-grey weathering, thick-bedded silty
biopelmicrite and poorly washed biopelsparite;
‘abundant ostracodes (Leperditia sp.) with sub-
sidiary gastropods and trilobites(?) concentrated
in lenticular placers; silty mainly quartz with
minor sericite '

,Same as unlt 37

beddlng, a grey pelmicrite(?)

calcareous dolomite; weathers yellowish
grey; probably thin to medium bedding; a slightly
silty, nearly completely dolomitized pelmicrite
or poorly washed pelsparite; sparse silt of mainly
quartz grains but some orthoclase, microcline and
sericite

psame as underlying unit

Dolomitic limestone, ' weathers yellowish grey; thick,
smooth lenticular (lenticles 2 to 4 feet long)
bedding; a slightly silty, partly dolomitized
packed biopelmicrite; silt mainly quartz grains,
minor sericite; ostracode shells with perhaps a few
trilobite carapaces; a little limonitized
authigenic pyrlte :

Broken ouvterop,

dolomltlc limestone debris; weathers yellow

~and yellow1sh grey; paltly dolomitized micrite or

pelmicrite

continuous somewhat spiny bedding; a slightly
dolomitized pelmicrite or poorly washed pelsparite;
a few scattered ostracode fragments; a little quartz
silt .

10

30

176

88

13

86

Limcstone, weathers medium grey; thin to medium, fairlyj,

5,322

5,312

5,282

5,106

5,001

4,997

4,911
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Unit

Lithology

]

Thickness
(feet)

Height
above basec
(fecet)

33

32

31

30

29

28

27

26

25

Broken ovterop,

calcareous dolomite debris; weathers light
yellow and yellowish grey; thin fairly continuous
bedding; a largely dolomitized pelmicrite and
poorly washed pelsparite; some poor fenestrate
fabric with planar shrinkage. cracks (1 ~ 2 mm
long) parallel to bedding; some disseminated
limonite ' ' '
Broken oulerop,

‘ limestone debris; .5 to 10 foot thick bands
of medium grey thin-bedded laminated silty packed
biopelsparite alternatec with 5 to 10 foot thick
bands of medium yellowish grey thin-bedded lam-
inated silty partly dolomitized biopelsparite

Limestone and dolomitic limestone, weathers medium
grey; massive, continuous bedding; a laminate com-
posed of regularly alternating laminae 3 to 4 mm
thick of silty pelmicrite and laminae of almost
completely dolomitized silty micrite, possibly
pelletal; quartz silt in both rock types

Broken oulerop,

.plimestone and ‘dolomite alternate as in
underlying unit

Broken outcrep, ’

45 to 10 foot thick bands of dolomite;

yellow weathering and laminated to thin, smooth

discontinuous bedding with pronounced internal
colour laminations (1 - 3 mm thick), disseminated
limonite: scattercd quartz grains; a finely crys-
talline dolomite; altcrnate with 5 to 10 foot
thick bands of limestone; ycllowish grey weather-

appearance as pellets appear churned and ostracode
shells are deformed or broken; scattered wisps of
yellowish green argillaceous material; scattered
grains of partly limonitized authigenic pyrite
grains
Broken oviecrop, ,

_ 4 Same as underlying unit

Limestone, weathers light grey; thin to medium con-
tinuous rough, somewhat spiny bedding; a light
brown partly dolomitized ostracode biop¢lsparite,
a few intraclasts of poorly washed biopelsparite

Broken ovterop; ) -
_psame as underlying unit

Limestonc, wcathers light grey; thin to thick con-
tinuous rough, spiny weathering bedding; a medium
brown intrapelsparite with greyish pink mottling;

" some very sparscly scattered ostracodys, brachio-
pods(?) and crinoids; some vertical burrow-like
structures up to 1 cm long; disseminated 1 monite
grains in strcaks parallel to bedding

ing; thin, fairly continuous bedding--a grey packed .
fossiliferous pelmicrite with a somewhat bioturbatxd

159

286

220

250

100

120

1109

20

4,905

4,746

4,460

4,456

4,236

3,986

3,886

3,866
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Unit

Lithology

[

Thickncés
(feet)

Height
above basc
(feccet)

24

23

22

21

20

19

18 .

17

Broken oufc re
) n

Broken outcrop,
' * same as overlying unit
A :

Limestone, weathers medium grey; thick to massive
continuous bedding; dominantly intrasparite as
in previous interval; scattered ostracoc:
(Leperditia? sp.) and a few colonial coral frag-
ments; two, 1 foot thick massive beds of medium--
grey weathering stromatolite biolithite occur at
the top and base of this unit .

Limestone, weathers dark grey; massive continuous
bedding; a packed poorly-washed intrasparite;
very poorly sorted, coated intraclasts of partly
dolomitized micrite (0.0l mm to 3.0 cm long);
larger clasts tend to be tabular and therecfore
may be reworked mudcrust rip-ups, some of which
appear to have algal laminations S

Broken ovlerop)

' pSame as overlying unit

Limestone, weathers light grey with greyish yellow
mottling; massive continuous bedding; very abun-
dant, slightly silicified medium brown weathering
tabular and hemispherical stromatoporoids; some
rhynchonellid brachiopods and corals (Favosites
sp.); some scattered limonite grains

Total thickness of the Cape Storm Formation

Allen  Bay Formation

Contact conformable
Broken oul erop

dolomite; same as underlying unit
Lo e . .
olomite debris same as underlying unit;

mite alternate in the apparently nearly in-situ
float: ncar top of interval dolomite similar to
that in unit 15 and contains abundant somewhat
silicified stromatoporoids and corals (Favosites
sp. and Cystihalysites sp.)

Dolomite, weathcrs medium brown; thin to meditm
bedding; a colour laminated “sucrosic" finely
to medium crystalline dolomite; vaguc packed
pelletal ghosts G :

5 to 10 foot bands of medium brown and grey dolo-'

328

10

417

2,776

1,062

406 -

15

3,737

3,400

3,401

3,391

2,974

2,966

1,904

1,498




Unit

Lithology

Thickness
(fcet)

Height
above base
(fect)

16

15

14
13
12

11

10

Dolomitc, weathers light to medium brown; massive

© fairly continuous bedding; a dark brownish grey,
finely to medium crystalline dolomitec; very abun-
dant very light yellow-weathering tabular, and
less abundant hemispherical stromatoporoids; some
colonial corals (Favosites sp.); dolomite friable
~with good (5-10%?) apparent intercrystalline
porosity »

Broken ovterepy )

» ,same as underlying unit

Dolomite, thick-bedded, medium brown as in under-
* lying units with one thick interbed two fecct
from top of interval of light grey-weathering,
medium crystalline dolomite with abundant re-
crystallized tabular stromatoporoids

BroKen ovterop, ' ’

,Asame as underlying units

Dolomite, same as underlying unit; some corals but
.stromatoporoids almost absent; very petroliferous
odor : : :

Broken ovlerop,
,pSame as underlying unit

Dolomite, same as in underlying unit with many
jrregular vugs filled with sparry calcite; medium
brown finely crystalline dolomite; some poorly
preserved brachiopods, corals(?) and stromatop-
oroids; weathers light brownish yellow; less than
5% pinpoint intercrystalline porosity

Brofken oolcrop, :

Adolomite debris same as underlying unit

Dolomite, weathers medium brown; medium to thick,
continuous bedding; a greyish brown finely crystal-
line dolomite with a petroliferous odor; 10 to 20%
porosity of small vugs; (most partly ox completely
filled with sparry calcite); some finely disseminat
ed limonite

Broken ool erep,

’ 4same as overlying unit

Dolomite, same as underlying unit

Breken ovterop,
~ Aéame as underlying unit

Dolomite, weathers light yellowish grey; medium to
thick ¢ontinuous bedding; a light pinkish grey
finely crystalline dolomite

Total thickncss of the Allen Bay Formation

225

10

234

60

211

11

241

20
238
‘15

43

2,81

1,483

1,438
1,213
1,203

969

698

687

446
426
188

173

130




ot e Height
Unit Lithology r?égzzgss above base
) (feet)
"CORNWALLIS GROUP
. i Tiene ‘Bay Tormation
Contact conformable
and broken outecrop , .
3 Covered, limestone and argillaceous limestone : _
debris . 40 125
Total thickness of Irene Bay Formation 40
Thumb Mountain Formation
‘ Contact conformable
Broken oultrop, ' ‘ ) .
2 ,Alimestone debris same as underlying unit 75 85
1 Limestone, weathers dark grey; medium, laterally
continuous, somewhat uneven bedding; a medium
"brown crinoid ostracodc packed biopelmicrite
with some gastropods, dasyclad algae and corals ,
(Catenipora sp.) 10 10
Measured thickness of the Thumb Mountain Formation 85

Lower 1imit of measured section within the Thumb
Mountain Formation. :




§gction 2.

This is a southwest dipping scction wi?h its bgscat 76°14'03"N,
Pl

92°29'00"W,
side of Prince Alfred Bay on Devon Island.
seen on acrial photograph A~16747-164.
by Jacab staff.

8 miles southcast of Sutherland River on the east
The section is best
Thicknesscs were mcasured

B N T

Litholog Thickness qbgszggiq“
Unit ithology . : b 152
8 (fect) (foot)
Undivided Devonian Carbonates
/5 Limcstone,’bluish'grcy weathering; thick to massive
bedded; a.fetid crinoid and brachiopod-bearing
biomicrite 20 8,221
Examined thickness of wndivided Devonian carbonates 20
_Prince Alfred Formation .
Contact covered, probably conformable
/55;C0V010d dolomitic qaﬁdsténe forms valley flobr;
weathers greyish yellow; a dolomite-cemented (estimated)
quartzarcnite : 80 8,201
Total thickness of the Prince Alfred Formation 80
Sutherland River Formation
Contéct conformable
- 15¢bolomite, weathers light grey with some irregular
pinkish grey mottlings; thin to medium, slightly
uneven continuous bedding; a finecly cr)stalllnc _
Jight grey dolomite 3 8,121
VEX: Covered, vegetated 85 8,118
152 Dolomite as in undcrlylng unit but finely to very
finely crystalline . 20 8,033
and broken ovltrop :
151 Covereqv rubble same as in underlying unit 48 8,013
150 Game as in unit 148 . 5 7,965
and broken ovlirop '
149 _ 30vere% rubble same as in underlylnp unit 104 7,960
148 Jolomite, wcathers very light grey. Thin to medium
bedded, fincly to medium crystalline homogencous
ncarly white dolomite 25 7,856




Unit

Lithology

Thickness

(fect)

Height

“above basc

(feet)

147
146
145

144

143

142
141

140

139

138

137

. Thickness of the Sutherland River Formation

' Limestone, weathers medium greenish .grey; thin to

Covered, vegetated
and broken outcngo «
Covercd, same as in underlying unlt

and broken ovlerop .
Covercd rubble, same as underlying unit

Dolomite, weathers light grey; ‘medium to thick
gently anastomosing bedding; a light grey finely
crystalline dolomite; some bracxnopod molds and
small ironstone concretions--10% vug porosity

Devon Island Formation
Contact conformable

Covered, sandy and silty dolomite debris; weathers
‘medium brownish yellow; thin continuous bedding;
a medium brown silty finely crystalline dolomite
with some organic matter as at (/AT '

/35 ; quartz and microcline silt; internal

1amJnatlons ouLlwne intra-bed slump structures‘
Sonje Psorly PV/?ofeo« { ma\;/z cross beds with

individval Trovg S, R Ffeet Yarross
Same as in unT%r]ano it ¢°

Brpken ov terop,
Jubble same as in underlying unit

medium uneven to anastomosing bedding outlined by
thin seams of abundant greyish grecen argillaceous
material; a fossiliferous micrite; scattered crinoid
fragments and brachiopods
Broken ovlerep
: sandstone debris; weathers yellow1sh orange;
thin continuous bedding; a siltstone to fine sand-
stone: calcite-cemented mature impure quartzarenite;
quartz silt with subsidiary mlcrocllnc and ortho-
clase

Limestone, weathers medium grcy'medium,uncvcn con-
tinuously bedded; an argillaccous and organic- ~rich
recrystallized cr1n01d brachlopod biomicrite

Broken ovtcropy v

. flebris same as pr:mary'rock typc of undcr—
lying unlt . . .

4
24

15

428

142
10

113

16

23

487

95-

7,831
7,736

7,732

7,708

7,428

7,412

7,389

7,386




Unit

Lithology

Thickness
(fcet)

Height

above basc

(fect)

136

135

134

133

132

131

130

129

128

uShale', weathers yellowish orange to yellow lam-
inated smooth bedding;. a very dark brown organic-
rich silty limestonc;. mainly quartz silt; a little
microcline and sericite silt and clay; abundant
wisps of dark brown organic matcrial oriented
parallel to bedding tend to be concentrated in
individual laminaec; probably the apparent
fissility of this rock is due to the organic
matter content; onc medium bed of light grey’
weathering finely crystalline recrystallized
argillaceous crinoid biomicrite

Erokem otlerop
rubble same as in overlying unit

Total thickness of the Devon Island Formation

Douro Formation

Contact conformable

Broken ouzfcrop )

Arubble same as in underlying unit

NDolomitic limestone, weathers light yellowish grey;
medium, uneven continuous bedding; some greyish
green argillaceous matcrial but less than at
prev1ous intervals; a brachiopod crinoid biomicrite

Broken ouZchp)

Adllty calcarecous dolomite rubble; weathers
light ycllow, thin bedded; a finely crystalline
silty medium yellow dolomite with patches of relict
micrite; quartz silt

Limestone, weathers medium grey with an irregular but
distinct greyish green mottling with an overall:

- pattern orientation parallel to bedding; medium,

. fairly continuous lumpy bedding; a silty somewhat
recrystallized crinoid brachiopod biomicrite; onc
thin continuous interbed with brachiopods, crinoids,
gastropods and Lrllobltes occurs at the middle of
the interval.

Broken ovlerep; :

. - Jumpy llmcstonc debrls, same as 1n underlylng

unit

Arglllaccous limestone, same as in underlyang unit

Broken outeropy
. Arubblc same as in. undcrlyjng un:t

69

865

119

13

45

50

89

171

6,899

6,897

6,828

6,709

6,696

6,651

6,601
6,512

6,510




/

Unit

Lithology

0

Thickness

(feet)

Height
above base
(feet)

127

126

125

124

123

122

121

120

119

118

117

116

Argillaccbus limestone; weathers dark grey with
- greyish yellow and greyish green mottling due to
“small wavy scams of argillaccous material; mcdium
discontinuous lumpy bedding, a brachiopod.
(Atrypella sp.) crinoid? biomicrite.

Broken ouvlerep,
Arubble same as in overl ylng unlt

Silty dolomitic limestone, weathers light yellowish .
grey and greyish yellow; a massive internally
crossbedded unit composed entirely of low angle
festoon crossbeds; small disarticulated brachio-
pod shells rest with convex side up on individual
laminae outlining the crossbeds; a silty and
argillaceous partly dolomitized biopel micrite;
some ostracode shells -

Broken evterep,

rubble same as in underlying unit
Broken oplerop
limestone dcbrls, weathers medium to dark
grey; probably medium lumpy bedded with abundant
thin wavy scams of greyish yellow and greyish green
argillaceous material; a crinoid brachiopod bio-
micrite :
Broken ev terop,
qrubble same as in the underlying unit but
becomjng thin bedded towards the top

Dolomitic limestone, weathers light yellowish grey;
medium to thick continuous bedding with gently
undulatory bed surfaces (ripples?); a light grey

. partly dolomitized 911ty micrite

Broken outerop,

Arubble same as in undcrlylng unit

Limestone, weathers medium to dark grey ‘with greenish
and ycllowish grey mottling of argillaceous matc-
rial; thin to medium, anastomosing to lenticular
bedding; a silty crinoid brachiopod biomicrite;
Atrypella sp. and other brachiopods abundant

Broken ovterop)
‘Arubblc same as in underlying unit
Dolomitic limestone, weathers medium yellowish grey;
laminated to thin lenticular bedding (1 foot wide
lenticles) with faint very. low angle crossbeds;
-a light grey silty largely dolomitized micrite with
some thin discontinuous brown argillacecous scams

Limestone, wecathers medium to dark brown with greyish
2
green mottling; medium, very lumpy discontinuous
bedding; outcrop debris weathers out in lumps rather
&5 0} 1
than plates; thin, very wavy greyish green argil-
laceous scams arc abundant; a dark grey crinoid

25

100

10

23

15

12

12

6,339

6,332

6,307

6,299

6,199

6,174

6,106

6,096

6,073

6,058

6,046




72

Unrit

Lithology

+

Thickness

(feet)

Height
above base
(feet)

115

114

113

112

111

110

109

brachiopod biomicrite; brachiopods probably all
Atrypella sp. ;

Total thickness of the Douro Formation

‘Cape 'Storm Formation

Contact conformable
Broken ovterep, :
alight greenish or yellowish grey weathering
limestone debris; probably thin bedded with abun-
dant scams of greyish-green argillaceous material
Broken outere 05 ' »
medium yellow weathering, very dolomitic
limestone and dolomite debris; probably thin beddedj
a finely crystalline yellow dolomite

Dolomitic limestone, weathers medium yellowish grey;
thin to thick anastomosing continuous bedding out-
lined by thin medium brown argillaceous scams; a
medium grey partly dolomitized poorly washed pack
pelsparite; one light red thin continuous bed in
the middle of the interval

Limestome, weathers medium grey with irregular light
yellowish grey mottlings; medium to thick uneven
‘bedding; yellow weathering horizontal burrows on
bed surfaces; a slightly dolomitized and silty
medium brown biopelmicrite with scattered ostracode
‘shells : v

Limestone, weathers medium grey with irregular light
yellowish or greenish grey mottlings; thin to
medium gently anastomosing bedding; a medium grey
fossiliferous pelmicrite; a few scattered ostracode
shells .

Dolomite, weathers light yellowish grey to greyish
yellow; thin to medium gently anastomosing to len-
ticular bedding with lenticles up to 1 foot across
(typical dimension of most lenticles in this forma-
tion) outlined by thin ycllowish grey silty argil-
lacecous seams; a medium yellowish brown finely
crystalline dolomite ‘ ‘

Dolomitic limestone, weathers medium yellowish to
greyish green; medium to thick gently anastomosing
continuous bedding; wavy greyish green scams of

argillaccous material; partly dolomitized pelmicrite

14

808

138

130

10

20

6,034

6,020

5,882

5,752

5,745

5,740

5,730

5,710
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Unit

Lithology

+

(feet)

Thickness

Height
above ‘base
(feet)

108

107

106

105
104

103

102

101

100

89

98

97 -

. Broken outc rog,

B/bken ovlcrop,
7ubb]c same as in undorlylng unit; some
zones df. yellowish orange fjncly crysial]lno
argillaccous dolomite :

Limestone, weathers medium grey w1th an indistinct
yellowish grey mottling; mcdium to thick continuous
bedding containing zones of thin lenticular cross-
beds outlined by gently wavy greyish green argil-
laceous seams; a medium grey pelmicrite :

‘Dolomite, weathers yellowish to orangish grey; thin
to medium bedded; light brown finely crystalline
. dolomite with greyish green argillaccous seams as
laminations
Broken ouZereop,
Arubble same as in under] ylng unit

Same as in unit 101

Dolomitic limestone, weathers light to medium yellow-
ish grey; thin anastomosing to lenticulax bedding
outlincd by wavy greyish green argillaccous seams;
a partly dolomitized pelmicrite

Broken ovferep,
' ,@olomitic limestone debris; weathers medium
yellowish grey; probably mcdium anastomosing to
lenticular bedding; medium grey pelmicrite

Limestone, weathers medium grey with yellowish grey
mottlings; a medium brown fossiliferous pﬂlnlcrlte,
a few scattercd ostracode shells

ﬂrubble same as in undellynng unit

Dolomitic limestonc, weathers medium yellowish grey;
thin anastomosing to lenticular smooth bedding; a
dark brown ostracode poorly washed biopelsparite;
thin discontinuous greyish grcun argillaceous secams
parallel to bcddang

Broken ovlcrop :
rubble almost all same as in the underlying

“unit but some zoncs.of silty dolomitic limestone

that weathers medium ycllowish grey; probably lam-

inated to thin lenticular bedding; a silty partly

.dolomitized pelmicrite; also some zones with pink

" colour laminations parallel to bedding

Dolomitic llmestone, wcathorq ncdjum ye]10w1 h grey;
medium to thick smooth continuous bedding; with
some laminated zones; a partly dolomitized bio-
pelmicrite with ,uattbr(’d ostracode shclls; some
finely disseminated limonite in this and other
yellow weathering dolomitic limestones in the
sequence

83

- 26

10

37

30

136

18

5,705

5,622

5,619

5,616

5,577

5,528

5,279

‘5,249

5,113
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Unit

Lithology

+

Thickness

(fect)

Height
above buasc
(feet)

96

95

04

93

o1

-89

88

87

86

92

Broken ovlcrep)

Broken euvlcerop,

‘dolomitic limestone debris; weathers light
yellow to yellowish grey; probably thin to medium
anastomosing bedding; an almost completely dolo-
mitized pecl micrite. T

Dolomitic limestone, weathers medium yellowish grey;
thin to medium continuous bedding; a brown partly
dolomitized ostracode and gastropod biopelmicrite;
medium greyish green argillaceous scams define
bedding o

Covered, rubble same as .in underlying unit
Greken oulerep,
calcareous dolomite debris; weathers light
yellow probably medium anastomosing to lenticular
bedding; outlined by brown slightly organic argil-
laceous seams

Dolomitic limestone, weathers medium grey; medium
‘continuous bedding; a light grey partly dolo-
mitized slightly silty dismicrite; some arcas are
finely mottled (bioturbated).

Broken ovlersp;

arubble- same as 'in underlying unit

Slightly dolomitized, wedium yellowish grey; thin to
medium gently anastomosing continuous bedding with
a slightly spiny weathering surface; a slightly
dolomitized finely crystalline partly recrystal-
lized medium brown ostracode and gastropod bio-
pelmicrite

. scalcareous dolomite debris; weathers light
yellow; medium smooth anastomosing to lenticular
bedding defined by brown argillaceous scams; a
nearly completely dolomitized micrite or pelmicrite

Silty dolomitic limestone, weathers medium yellowish-
grey; very thin, lenticular discontinuous bedding
defined by medium brownish -yellow argillaceous

~seams

Broken ovlirep, : :

silty dolomitic limestone debris; weathers
medium yellowish -grey; probably with laminated
bedding; a silty largely dolomitized pelmicrite?

‘grey; very thin anastomosing to lenticular discon-
tinuous bedding defined by avgillaccous seamns; a
light brown silty partly dolomitized pelmicrite

Silty dolomitic limestone, weathers medium ycllowish.

42

47

10

15

154

17

15

12

40

5,095

5,053

5,046

4,999

4,959

4,947

4,932

4,778

4,761

4,746
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Unit

Thickness

Lithology (foct)

Heipht

above base

(feet)

e

85

84

" 83

82

81

80

79

78

77

76

75

- Limestone, weathers medium grey; thin to medium

Silty dolomitic limestone, weathers medium yellowish
- grey;;laminated to very thin, anastomosing to len-
ticular bodd;ng, g:lty largely. dolomjtlzed pel-
micrite : . :

bEroken ovlerep, |
- very dolomitic silty limestone debris;
weathers light yellow and yellowish grey; lamin-
ated to thin bedded ; a silty partly dolomitized
silty pelsparite; thin argillaceous seams parallel
to bedding - 59
Broken ovlerep, '
limestone debrise same as in underlying unit
but meé&um bedded 7 55

112

Limestone, weathers medium grey; thin continuous
bedding; a medium to dark grey micrite; a few
scattered collophane fragments (fish fragments?) 3

Silty dolomitic limesStone, weathers lipght brownish
yellow; thin continuous, anastomosing bedding with
a well developed internal laminated fabric; abun-
dant thin yellowish brown argillaccous seams; a
silty partly dolomitized poorly washed pelsparite 15

anastomosing bedding; medium brpwn pelmicrite 3

Dolomitic limestone, weathers medium yellowish grey;
thin, anastomosing to lenticular discontinuous
“bedding; a silty fossiliferous partly dolomitized
pelsparite with scattered ostracodes and a few ,
brachiopods; some thin yellow argillaccous scams 4
Broken evterop,
, adolomitic limestone debris; same as at pre-
“vious 1nterva1 thin bedded with 3 to 4 foot thick
medium yellow weatherlng intervals with laminated
bedding g .
Broken ouvterop, :
dolomitic 11mestonc dcbrls, weathers light
greyish-yellow; thin bedded partly dolomitized,
slightly silty pelmlcrltc, some disseminated
limonite - 13

150

Same as in underlying unit : e 1
Broken euvlcrep, o .. ’
limestone debris; medium grey weathering;

nedium Smooth-bedded slightly dolomxtléed and 511Ly :
packed pclmicrite . ' 60

4,734

4,622

4,563

4,508

4,505

4,490

4;487

4,483

4,333

4,320

4,319
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Unit

Lithology

0

Thickness
(fcct)

Heipght
above basce
(feet)

74

73

72

71

70

69

68
67

66

65

64

broken evterep,
Jnterbeds of thin bedded light. grey wecather
ing pelmicrite and thin bedded light greyish
yellow partly dolomitized pelmicrite rubble with
some disseminated limonite and silt.
Breken ovterop,
- Arubble same as in underlying unit

7

Dolomitic limestone, wecathers light grey with
indistinct yellowish grey mottling; medium to
thick continuous bedding; medium grey partly dolo-
mitized silty pelmicrite with wavy discontinuous
greyish green argillaccous secams parallel to
bedding

KSroken ovlervp,

nrubble same as in underlying unit

Limestone, weathers medium grey; thin, anastomosing
to lenticular very discontinuous bndclng, a nght
brown fossiliferous poorly washed pelsparite;
scattered ostracode shells

Dolomitic limestone, weathers light to medium grey
with an indistinct greyish yellow mottling; thick,
anastomosing to lenticular discontinuous bedding
with very spiny surface weathering; a partly dolo-
mitized, poorly washed biopelsparite; scattered
ostracodes, brachiopods and a few solitary rugose
corals; disseminated limonite

Limestone, weathers light grey; mediwn to thick con-
tinuous bedding; fossiliferous pelmicrite and
poorly washed pelsparite; scattered ostracodes

Dolomitic limestone, weathers light yellowish grey;
thin gently anastomosing continuous bedding; a
light brown partly dolomltlzed pelmlcrlte

Bfoken ovlerep, .

Adimestone debris; veathels 11ght grey;
medium contlnuous bedding with a spiny weathering
surface; a medium brownish grey poorly washed?
intrapelsparite

Limestone, weathers light grey; alternating thick and

~ thin continuous beds; thin beds are smooth weather-
ing, light grey micritc and pelmicrite; thick beds
of medium brownish grey, spiny wcath011ng poorly
washed? intrapelsparite .

Limcstonc, weathers light grey; thick continuous
bedding with a spiny weathering surface; micrite
with patches of intrapclmicrite.

26

30

10
33

17

71

4,259

4,235

4,203

4,193

4,160

4,153

4,148

4,131

4,125

4,049
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Unit

Lithology

Thickness
(feet)

llcight'
above basc
(feet)

63

62

61

60

59

58

57

55

54

53

52

PBroken ovierep,
Arubblc same as in underlying unit

Limestone, weathers medium grey; thin to medium,
anastomosing to lenticular, lumpy bedding with'a.
spiny weathering surface; brown intrapelsparitc

Limestonc, weathers light yellowish grey to greyish
yellow; very thin, anastomosing to lenticular
bedding with faint crossbeds; a finely laminated
micrite; in some areas laminations are broken into
tabular clasts; almost a "mud-chip' conglomerate;
some silt and argillaceous material

Limestone, weathers medium grey; thin continuous
bedding with a spiny weathering surface; a medium
brown poorly washed biopelsparite with scattered
disarticulated ostracode shells

Breken evferop, k ) . ’

Arutble same as in underlying unit

Limestonc, weathers medium grey with an indistinct
greyish yellow mottling; thin to thick continuous
bedding with a spiny weathering surface; a nedium
brown, poorly washed biopelsparite; scattered
ostracode shells; some dark brown, wavy organic-
rich argillaceous seams; some disseminated limonite
Broken ovterep

Arubble same as in underlying unit

Limestone, weathers medium grey; thin to thick con-
tinuous bedding; a medium brown packed intrasparite;
grapestone (clusters of pellets form intraclasts).
Broken ovlerop f , : '

" limestone debris; weathers light grey;
probably thin to medium bedded with spiny weathering
surface :

Same as at unit.52

Sroken outcrop) A ,
: _plimestone debris; weathers light grey;
probably medium to thick bedded; a slightly silty
light brown poorly washed packed intrapelsparite
with a few scattercd ostracode shells

Limestone, weathers light to medium grey, mediun dis-
continuous bedding; a medium brown partly dolomitized
packed biointrapelmicrite; stromatoporoids, corals
(¢.g., Palacocyclus sp., Cystthalysites sp., and

Favocites sp.), brachiopods, crinoids and ostracodes
common; somc disseminated limonite grains

10

11

15

61

28

14

168

4,044

4,035

4,030

4,025

4,015

4,004
3,989

3,928

3,900

3,886

3,880

3,712
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ic | i Thickness - Hleight
Unit Lithology (Foct) above base
' ' (feet)

)

51 Limestone, weathers light grey; medium to thick
bedded; a slightly silty light brown fossiliferous

© poorly washed, packed intrapelsparite; a few
scattered ostracode shells; rounded intraclasts of
poorly washed pelsparite in small lenticular .
placers : AR 12 3,704

50 Limestone, weathers light grey with irregular light
yellowish grey mottlings; thin, discontinuous
anastomosing and lenticular bedding with a pro-
nounced spiny weathering surface; medium brown
recrystallized. packed biopelmicrite; some very thin
wavy argillaceous seams. 14 3,692

49 Limestone, weathers light grey; medium bedded with a
’ spiny weathercd surface; a medium grey, finely
crystalline, recrystallized packed biopelmicrite;
fairly abundant brachiopods and thamnoporid-like A
corals e : 30 3,678
48 Same as in underlying unit 10 . 3,648
Breken ovlerop, . ] g
47 e ﬂ?ubble same as in underlying unit . 71 ~.3,638

46 Limestone, weathers medium grey; medium discontinuous
bedding; a medium crystalline, recrystallized packed
biopelmicrite; abundant silicified stromatoporoids
(Clathrodictyon), and corals (e.g., Synanmp lexoides
cf. 5. varioseptatus and Favosites). 11 3,567

“Total thickness of the Cape Storm Formation 2,464

Allen Bay Formation

Contact conformable

45 Dolomite, weathers very light grey; thin to thick con-
tinuous bedding; a finely to coarsely crystalline
dolomite; scattered tabular shapes (4 to 5 mm long)
of very finely crystalline dolomite are oriented
parallel to bedding; packed pellet ghosts; dissemin-
ated limonite and limonitized pyrite concentrated ‘
in more finely crystalline arecas. : 4 - 3,556

and broken pulerep , ' ’ :

44 Covere%, rubble same as in underlying unit S LY 3,552

43 Dolomite, weathers light grey; smooth-weathering, non-
friable massive bedding; a medium grey, medium
crystalline dolomite; abundant silicified stromatop-
oroids, corals, cephalopods and crinoid fragments 8 3,395
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Unit

Lithology (feet)

Thickness

Height
above base
(fcet)

42

41

40

39

38

37

36

35

34

33

.32

Broken ouvicrop, :
' A?ubblo same as in underlying unit _ 71
.

Dolomite, weathers medium greyish brown; smooth non-
friable massive bedding; scattered somewhat
silicified tabular stromatoporoids, colonial corals
and small crinoid fragments; a finely to medium
crystalline brown dolomite T 7

Breken ovlerop, : o .

< A?ubble same as in underlying unit ) 56

‘Dolomite, weathers medium greyish brown; massive
bedded; friable, finely to medium crystalline
brown dolomite; scattered tabular stromatoporoid
and colonial corals ' : : 15
Breken ovlcreop,

. .20 foot thick intervals of massive bedded
dolomite debris. alternate with 20 foot thick inter-
vals very light weathering, apparently medium to
thick bedded, finely crystalline dolomite debris T
with faint wavy interval laminations (stromatolites 144
Breken oolerep

adolomite; weathers medium brown; massive
bedded: smooth non-friable weathering; scattered
dolomitized stromatoporoids, brachiopods, and
corals (e.g., Aulacera) particularly towards the
.top of the interval 344

Dolomite, weathers medium to dark brown; massive
bedded; medium crystalline dolomite with 5-10%
intercrystalline porosity; abundant very light
grey and yellow tabular stromatoporoids scattered
throughout; very friable and crumbly weathering 11

Breken oquro,O,

) Arubble same as in underlying unit 101

Dolomite, weathers medium greyish brown; thick to
ma-~ive bedded; a medium to coarscly crystalline
doiomite; some sparsely scattered dolomitized
corals 20

Dolomite, weathers light to medium greyish brown;
thick to massive discontinuous uneven bedding;

finely to coarsely crystalline, very crumbly and
friable dolomite; scattered tabular stromztoporoids| - 65

'Dolomite, wcathers medium brown; medium to thick
fairly smooth continuous bedding; medium brown .
homogeneous finely to medium crystalline dolomite; -

a few scattered small vugs of lcached biogenic E ‘
material = . SR . - 62

3,387

3,316

- 3,309

W

3,238

3,094

2,750

2,739

2,638

2,618

2,553

e o
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: Thickness leight
Unit ' Lithology (feot) above base
. o ’ (feet)
31 Dolomite, weathers very light grey; medium to thick
fairly smooth continuous bedding-~faint wavy inter
nal laminations (stromatolites); a very finely to
finely crystalline light grey dolomite 45 - 2,491
30 Dolomite, weathers medium brown; medium to thick com
tinuous fairly. smooth bedding; medium brown homo-
geneous finely to medium crystalline dolomite 10 2,440
and breken outerop. o
29 Covered, dolomite debris; weathers medium orangish
brown; medium to thick, continuous fairly smooth
bedding; medium brown homogeneous finely to medium :
‘crystalline dolomite : 137 2,436
28 Dolomite, weathers medium to dark brown; massive
bedded with a thin to medium knobbly discontinuous
internal bedding; very crumbly and friable; strong
petroliferous odor; a finely to coarsely crystal-
line dolomite with 'a patchy distribution of intra- |
clast and pelletal ghosts; 2-3% small vug porosity 5 2,299
Brokien coteropy ) ) )
27 : .A?ubble same as in underlying unit : 89 2,294
26 Dolomite, weathers medium brown; medium to thick con-
tinuous fairly smooth bedding; medium brown homo-
geneous finely to medium crystalline dolomite, .
some scattered small vugs (less than 1/2 wmm long). 15 2,205
25 Dolomite, same as in underlying unit 20 2,190
Broken ouvterop, - ' '
24 Ayubble same as in underlying unit - 11 2,170
23 Dolomite, same as in underlying unit o 7 2,159
Broken ovterep) ' '
22 : ) Arubble same as in underlying unit b 15 ‘ 2,152
21 Dolomite, same as in underlyihg unit ' 1 2,137
Broken osterop, ' - .
20 «p;ubble same as in underlying unit 43 2,136 .
19 Dolomite, weathers medium brown; massive bedding with
“a thin to medium, knobbly, discontinuous intermal
bedding; very crumbly and friable; strong petro-
liferous odor; a finely crystallinc brown dolomite;
abundant ycllow weathering tabular stromatoporoids ;
with subsidiary corals and brachiopods 1 9 2,093
and brofen ovterep ' i . .
18 Coverc%, rubble same as in overlying unit . = . - 95 2,084
] . | |
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Unit

Lithology

Thickness

(fcet)

Height
above base
(feet)

17

16

15
14
13

12

11

10

Broken ovlereop,

- Broken outcrop,

Dolomite, medium brown, very friable weathering;

_ massive, indistinct bedding; scattered vugs of
possible leached biogenic material; 8-10% vug.
porosity; a few scattered grains:of limonite

A?ubble same as in underlying unit

Dolomite, same as in underlying unit; but less
friable and petroliferous; no biogenic materials
Broken OUZ‘crop) ‘

: rock debris same as in underlying unit, but
biogenic material nearly absent; only a few
. stromatoporoids '

Dolomite, same as in underlying unit

and broken ovlcrop
Covere%, rubble same as in underlying unit

Dolomite, weathers medium brown; massive. indistinct
bedding; finely to coarsely crystalline dolomite;
very friable weathering and pctroliferous; abun-
dant dolomitized stromatoporoids and corals; 1-2%
vug porosity in the centers of vugs (less than 4
mm long) only partly infilled with sparry dolomite

Arubble’same as in underlying unit

Dolomite, same as in underlying unit
Broken ovterop,
: \A?ubble same as in underlying unit

Dolomite, weathers medium brown; massive indistinct
bedding; very crumbly and friable; strong petro-
liferous odor; a finely crystalline brown dolomite;
abundant dolomitized tabular stromatoporoids
weather very light yellow; subsidiary dolomitized
colonial corals and brachiopods; some porosity
and broken oclerep . _ :

Covcre%, rubble same as in underlying unit

Dolomite, weathers medium brown; medium to thick
continuous fairly smooth bedding; medium brown
homogencous finely to medium crystalline dolomite;
scattered small vugs (less than 1/2 mm long); up
to 10% vug porosity : .

and broken oblCrop

Covexred,
cast the interval contains ledges of chocolate
brown, pectroliferous, porous, thick bedded to
massive

Total thickness of the Allen Bay Formation

; along strike onc mile to the south- .

14

10

10

62

50

101

225

2,116

(estimated

1,989

1,982

1,968

1,883
1,878
1,843

1,837

1,818

1,768

1,667

1,665
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g Heipht
. . . >SS ’
Unit Lithology r?;iiz; above basc
“ ’ (feet)
CORNWALLIS GROUP
Irene'Bay Formation
Contact covered, probably conformable
zmc/ breken ovtcrep
3 Covered, k with rubble of greenish. grey estimated) ,
wedtherlng argillaceous limestone 407 1,440
Total thickness of Irene Bay Formation 407
.Thumb Mountain Formation
Contact covered, probably conformable
2 1ost1y covered, intermittent outcrops of limestone,
medium to thick bedded, fine to medium crystalline
medium grey, weathering light grey, some mottled
medium grey and tan limestone, gradational at the (estimated)
base with underlying unit 900 1,400
Total thickness of Thumb Mountain Formation 900
Bay Fiord Formation
. Contact conformable
1 Limestone, . fine to medium crystalline, thin bedded,
mottled grey-brown and light tan; dolomite limy,
sooty textured, olive grey; limy shale, greenish estimated)
grey; above rock types are interbedded 500 500
Exposed thickness of the Bay Fiord Formation 500

. Lower limit of exposure at a fault




Spction 3

This is a westerly dipping scction with ity base at 76°18'N, 93°40'W,

3 miles southecast of Sutherland River on the cast side of Prince
Alfrced Bay on Devon Island. The section is best seen on aerial photo-
graph A16747-163. Thicknesses were measured by Jacob staff.

23

Unit

Lithology

Thickness
(fect)

Height
above base
(fect)

66

65

67

Undivided Devonian Carbonates

Dolomite, light grey weathering; thick to massive
bedded; finely crystalline; orange weathering
silicified brachiopods stand out in relief; a dolo-
mitized crinoid and brachiopod bearing biomicrite:

Examined thickness of Undivided Devonian Carbonates

Prince Alfred Formation

Contact covered, probably conformable

Cevered and brakeﬂ suteropa
medlum yellowish orange

weathering; probably th1ck or massive bedded; a
yellow dolomite-cemented quartz arcenite sandSLone;

scattered limonite
Total thickness of the Prince Alfred Formation

-

Sutheriand River Formation

Contact covered, probably a disconformity

Covered, the basal 50 feet of this interval is rubble
the same as in the underlying unit; the remainder
of the interval is obscured by a river

Dolomite, weathers very 11ght grey; medium, discon-
tinuous fairly smooth bedding; a slightly silty
(quartz grains) light grey finely to medium
crystalline dolomite; gastropod steinkerns,
‘brachiopod molds and remnants of ‘indeterminate

fine shell debris

Total thickncssAof”the”Sutherlénd River Formation

20

20

60

60

173

20

1193

3,046

3,026

2,966

2,793
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L Thi el Heipht
Unit Lithology I%;thgss above basc
. ' ‘ (fcet)
‘Peyon ‘Tsland Formation
Contact coveréd,“pfébabiy'conformablev ]
¢t - Broken ovlerep, dolomsle Jdebris sameas in vall €3 /12 2)7 73

63 Dolomite, weathers medium ycllowish brown; laminated
to thin, smooth continuous bedding; a silty finely
crystalline dark brown dolomite; organic material
abundant as thin wisps and seams parallel to bed-
ding; scams of limonite also are common; lamina-
tions in this dolomite appear contorted in many
places 11 2,631

Brofen ovlcrop,

62 ATubble same as in underlying unit but more : ‘
dolomitized ' 221 2,620
Broken ovlcrop, ' :
61 ayellow weathering platy limestone debris;
some corals and brachiopods in some individual
medium beds of limestone that are scattered v
throughout ' 114 2,399
60 Dolomitic limestone, weathers light greyish yellow; .
jaminated to thin smooth continuous bedding--a_
medium brownish grey silty partly dolomitized
micrite; abundant dark brown organic matter in
thin wisps and seams parallel to bedding; a few
brachiopods (Camarotoechia sp-). 22 2,285
Broken ovterep, ' :
59 Arubble same as in underlying unit 171 2,263

Broken ovterep
58 arubble same as at unit 56; but scveral dark

grey thick beds of limestone in the interval, one
of which caps the interval; a slightly silty bio-
pelmicrite; abundant brachiopod and crinoid frag-
ments with some graptolites, ostracodes, pelecypods,
and gastropods :
Broben ovlerep,
. 57 dolomitic limestone debris;-same as in
underlying unit but partly dolomitized; scattered o
pieces of collophane A 128 1,902

190 2,092

56 Limestone, light yellow weathering; laminated smooth
continuous bedding; a very dark brownish grey
silty fine-grained limestonc with véry abundant
organic material as 1-2 mm long wavy dark brown
wisps parallel to bedding; commonly thesc wisps
are gathered into thin scams (1-2 rm wide)
parallel to bedding; quartz silt with minor amounts
of scricite; rounded blocks of fossiliferous pel-
micrite rest on lower contact with Douro Formation--
some fish fragments

2 1,774

Total thickness of the Dcvon Island Formation
oo
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Unit

Lithology

Thickness
(fcet)

" leight
above basec
(feet)

55

54
53

52

51

50

49

48

47

46

Douro Formation

———

Contact conformable

Limestone, weathers dark grey; thick to massive
uncven but continuous bedding; a fossilifierous
micrite; with ostracodes, crinoids, brachiopods,
echinoids, pelecypods and trilobites (Encrinurus

( Framnia )cf. (F.) arcticus); pyritized fish and
cephalopods rest on upper contact with the Devon
Island shale

Broken eclcrep, : .

mainly dark greyish green weathering lime-
stonc debris; an argillaceous biomicrite with
abundant crinoid, brachiopod and ostracode shell
fragments; bioturbated

Limestone, weathers medium to dark grey, thick to
massive, uneven but fairly continuous bedding; a
slightly fossiliferous micrite; scattered crinoids
and brachiopods (Atrypella sp.)

Breken ovlersp, A .

AVery argillaccous limestone debris

Limestone, weathers dark grey; thin to medium uncven
discontinuous bedding; a dark grey slightly silty
crinoid biomicrite

Broken eulcrop,

F?ubble same as at unit 48

tinuous uneven bedding; very 1ittle argillaceous
material; a slight silty and argillaceous'fossil—
iferous micrite; scattered brachiopods; some

authigenic pyrite and limonitized pyrite crystals

Broken ouvlerop, »
Iyery shaly dark greyish-green micrite

Limestone, weathers medium grey with some greyish
grecen argillaceous material as before; a silty
argillaceous dark grey; medium, uncven to lumpy
bedding; biopelmicrite; some articulated brachio-

- pods (notably Atrypella sp.), crinoid and high-
spired gastropods o - '

Brofen eolerofs .
rubble sand as in oyerlying unit; with

ostracodes, gastropods, cchinoderm fragments and
corals (Entelophyllun sp., Favosiles sp., and
Thamopora Sp.) ; bioturbated .

Limestone, weathers medium grey; medium, fairly con-

20

40

35

15

75

1,772

1,769

1,552
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Unit

Lithology

(]

Thickness

(fcet)

Height
above base
(feet)

45

44

43

42

41

40

39

38

37

36

Limestone, wecathers medium grey with wisps of grey-
ish green argillaceous material; thin to medium
discontinuous, lunpy bedding; a dark grey silty
argillaceous biomicrite; some articulated brachio-
pods as before in a crinoid. and. gastropod shell
hash; bioturbated o

Calcarecous shale, weathers dark greyish green; the
very dark greyish-green shale encloses isolated
grey micrite nodules which are similar in size and
form to the nodules composing the thin-bedded
nodular limestones of underlying units -

Limestone, weathers medium grey with abundant grey-
ish green argillaceous material outlining thin,
discontinuous nodular bedding; a silty, argil-
laceous biomicrite with articulated brachiopods
(notably Atrypella sp.) in crinoid, echinoid,
trilobite (Encrinurus[?Frammiq] sp.) and bryozoan
debris; some authigenic pyrite and limonitized
pyrite grains; bioturbated ‘

Limestone, weathers dark grey; thick, slightly
uneven bedding; very little argillaccous material
a brachiopod (Atrypella sp.), crinoid biomicrite

Limestone, similar to unit 37 but very abundant
greyish -green argillaceous material and articulated
Atrypella sp. and other brachiopods; some authi-
genic pyrite and limonitized pyrite crystals

Same as in underlying unit but morc resistant due to
lack of argillaceous material

Limestone, weathers dark grey with greenish grey
argillaccous material outlining thin discontinuous
bedding of thin lumpy nodules of dark grey micrite
clongate parallel to bedding; very sparse
Atrypella sp.; bioturbated

Broken ouvtcrep;

- Eubblc same as in underlying unit

Limestonc, weathers dark grey with greyish green
argillaceous mottlings; medium to thick, fairly
continuous uneven to lumpy bedding; a dark greyish
‘green silty biopelmicrite; several discrete zones
of articulated brachiopods (Atrypella sp., and
others) bioturbated : i o

Dolomitic limestone, weathers light yellowish grey;
thin anastomosing bedding; a silty, partly dolo-
mitized, sparscly fossilifcrous pelmicrite and
poorly washed pelsparite; a few scattered ostracode
fragments; quartz grains and scricite forms silt

.10 -

12

13

11

10

.

1,546

1,540

1,502

1,489

1,478

1,475

1,465




_7

Uit

Lithology

Thickness

(feet)

Height

above basce

({fecet)

35

34

33

32

3

30 .

29

28

27 -

26

Broken oviercp)

- Silty dolomite,‘weathers light orangish grey; thin,

A

Silty dolomite, weathers. 1ight orangish grey; thin,
discontinuous lenticular bedding; some discontin-
wous, wavy, thin, greyish green and pinkish grey
argillaccous scams; faint laminations due to
vertical alternations in silt content
and broken oolcrep ' _

Covercd, limestonc; weathers medium grey; very. thin
to médium, gently anastomosing to lenticular bed-
ding; bedding commonly outlined by greyish green
argillaceous seams; a medium grey slightly fossil-

. iferous and silty pelmicrite; ostracode and other

shell debris of indeterminate origin; some streaks

of'disseminated limonite grains

yubble same as in overlying unit

Total thickness of the Douro Formation

Cape Storm Formation

Contact covered, probably conformable

and broken ovleref
Covereﬁ, rubble same as in underlying unit

discontinuous, anastomosing and lenticular bedding;
some discontinuous, wavy, thin greyish green and
pinkish-grey argillaceous seams; vertical alterna-
tions in silt content
- Broken eutcrep, : _ )
; ,Arubble, same as in underlying unit
Dolomite, weathers light yellowish grey; thin to
medium, anastomosing, lenticular bedding; some
zones of irregular white weathering, grey chert
nodules oriented parallel to bedding; a light
brown, slightly silty dolomite
Breten oolcrep; . . .
' Adolomitic limestone debris; same as in unit
25 S ' :

Dolomitic limestone, weathers light grey; medium
bedded with an interal bedding of discontinuous
anastomosing, slighfly lumpy thin beds; discon-
tinuous pink wavy seams of argillaccous material;
a partly dolomitized ostracode biopelsparite with
sparse crinoid fragments §

and broken oiTerop
Covcrea, rubble, same as in overlying unit

60

87

33

23

63

260

$1,462.5

~

1,402.5

1,400

1,313

1,280

1,278

1,255

1,247

1,184

1,179
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Unit

Lithology

.

Thickness

(feet)

Heipght
above hasce

(feet)

25

24

23

22

21

20

19

18

17

16 .

15

14

Dolomitic limestonc, weathers light ycllowish grey
with pinkish grey streaks; thin discontinuous,
lenticular bedding; a largely dolomitized bio-
micrite and biopelmicrite; scattercd ostracode
shell fragments; some scattered limonite grains

Broken ovtersp, . ' ; '

almost all of the interval is rubble of the
same lithology as in the overlying unit

Limestone, medium grey weathering; massive, slightly
uneven to lumpy, continuous bedding; a slightly
dolomitized biomicrite and biopelmicritej some
.areas of intramicrite with intraclasts up to. 4 rm
long; crinoid and ostracode fragments most abundant
with subsidiary gastropod, brachiopod and thammo-
porid-like coral debris

Dolomitic limestone, weathers light yellowish grey;
thin, anastomosing to lenticular bedding; medium
brown silty biomicrite and biopelmicrite; some
ostracode shell fragments

\Breken ovlcreps

arubble same as in underlying unit
Calacrcous dolomite, weathers nedium grey to yellow-

ticular smooth bedding; a medium greyish brown
slightly silty and dolomitized biopelmicrite and
poorly washed biopelsparite; abundant ostracode

Broken bufc/c,a) ‘

: ﬂrubble same as in underlying unit

Dolomitic limestone, weathers light grey; thin, len-
ticular, discontinuous bedding with faint internal
laninations outlining festoon crossheds; a partly
dolomitized, slightly silty biopelmicrite

Limestone, weathers light grey to light yellowish
grey; thin to medium, smooth, continuous bedding;

b’m/éen ool erop . :
Arubble same as in underlying unit

Dolomitic limestonc, weathers light grey; thin to
medium, continuous lumpy bedding; a medium grey,

some ostracode shells

and broken ovlerop

Covereq, dolomitic limestone debris; weathers ycllow
ish grey; thin, fairly continuous? bedding with
worm? castings on bed surfaccs '

ish grey; thin to thick gently anastomosing to len-

a partly dolomitized biomicrite; some brachiopods

~partly dolomitized biomicrite; a little quartz silt;

25

132

74

shell fragments, less abundant brachiopod fragments 6

15

26

762

761

“757.

662

660

655

629

626
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Unit

- Lithology

Thickness
(fcet)

Height
above ‘basc
(feet)

13

12

11

10

Dolomite, weathers light yellowish grey; thick to

and broken ovterep
Coyercd, silty calcarcous dolomite debris; weathers

. light yellowish grey; thin to mecdium, smooth _

anastomosing bedding; some faint shallow cross-
beds; a silty dolomitized micrite; quartz grains
and sericite silt AP -

Total thickness of the Cape Storm Formation

Allen Bay Formation

Contact covered, probably conformable

massive, fairly continuous bedding somewhat spiny

weathering--a brownish grey fine o medium crystal-

line dolomite; some dolomitized bioclastic debris?;
scattercd limonitized pyrite crystals
Broken oulersp, B .
: Arubblc same as in underlying unit

Dolomite, weathers light grey; medium to thick,
fairly smooth bedding; a grey medium crystalline
dolomite; areas of more coarscly crystalline dolo-

108

990

7.5

mite may be dolomitized sparry calcite vug-fillings 4

Dolomite, same lithology as in underlying unit
Broken outcreps
A;ubble same as in underlying unit

Dolomitc, same as in underlying unit

Broken ovlcrops , ' )
V A}*ubble same as in underlying unit

Dolomite, weathers light grey; thin to medium anasto-

mosing, smooth discontinuous bedding with a good
internal discontinuous, anastomosing to lenticular

jaminated bedding; a brown and pinkish brown finely
] It

crystalline dolomite laminite
Broken outerop)
L i\rubble same as in underlying unit

Dolomitc, same as in underlying unit
and broken ovlerop . .
Covere%r rubble same as in underlying unit

Dolomite, weathers light yellowish'grcy; medium to.

1.5

‘14

259

thick, rough somcwhat discontinuous bedding; a grey--

“ish brown, medium crystallinc dolomite; some fincly

disscminated limonitc; less than 5% porosity in

pinpoint vugs - ‘

Exposed thickness of the Allen Bay Formation
Lower limit of cxposurc at a fault zone

431

323

317

291.5

289.5

254.5

283

269
204




‘Scction 4.

Devon Island.

Jq

This is a southwest dipping scction with i7s bese at 76°19'20'N, 92°47'30',
on the southeast bank of Sutherland River cast of Prince Alfred Bay on

The -formation is best scen on aerial plotograph A16747-162,
Thicknesses were measurod by Jacob staff. :

Unit

Lithology

Thickness
(fect)

Height
above base
(feet)

39

38

37

36

35

34

~Undivided Devonian Carbonatcs

Limcstone, bluish grey weathering; thick to massive
bedding; an organic-rich crinoid and brachiopod-
bearing biomicrite

Examined thickness of wudivided Devonian €arbonates

Prince Alfred Formation

(type section of Thorsteinsson, 1963b)

Contact covered, probably conformable'

and breken oterep
Coverc%v rubble, the same as in underlying unit

Silty, dolomite; weathers medium greenish blue; thin
continuous smooth bedding; a laminated silty dolo-
mite; more silty finely crystalline dolomite alter-

" nates with somewhat less silty very fincly crystal-
line dolomitec;

in diameter) ironstonc concretions

Breccia, very poorly sorted clasts up to 2 feet long
(larger clasts tend to be tabular) of light yellow-
ish brown weathering slightly silty dolomicrite
with vague pellet ghosts in a silty finely crystal-
"line medium brown weathering dolomite matrix; much
of matrix is a dolomite-cemented siltstone

Slightly silty dolomite, weathers light yellowish
grey; medium smooth continuous bedding; a slightly
silty dolomicrite with vague packed pecllet ghosts;
some scattered limonite and partly limonitized
pyrite :

Dolomitic siltstone, weathers medium brownish grey;
thick anastomosing discontinuous bedding; perhaps
crossbedded; siltstone: dolomite cemented mature
impure quartzarenite; packed quartz silt grains
with subsidiary microcline, orthoclasc and
sericite; 5 to 10% intergranular porosity due to
leaching of intergranular dolomite; a little
disseminated limonite

some small spherical (less than 1 cm

15

100

10

40

15

(321

1,700

1,685

1,585

1,575
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Unit

Thickness

Lithology

]

(fect)

Height
above basc
(fcet)

33

32

31

30

29

28

Dolomite  breccia, weathers light grcenish grey with
,light greyish red mottling; thin .to medium uncven
continuous bedding; a breccia with clasts most
less than 3 cms long of fincly laminated dolo- -’
micrite and silty dolomicrite in a silty finely
crystalline dolomite groundmass; quartz microcline
silt ’ . S :

Total thickness of Prince Alfred Fora@tion

' Sutherland River Formation -
. (type section of Thorsteinsson, 1963b)

Contdct covered, probably disconformable

and broken ovlerep
Covere%, rubble, same as in underlying unit

Slightly silty dolomite, weathers light.to medium
yellowish grey with some very light reddish grey
zones; thin to medium fairly smooth continuous
‘bedding; a slightly silty finely crystalline dolo-
mite and dolomicrite; a discontinuous internal
laminated fabric of dolomicrite laminac with very
little quartz silt alternating with laminae of
finely crystalline dolomite and morc abundant silt;
limonite and partly limonitized pyrite disscminate
throughout

Dolomite and silty dolomite, weathers light yellowishi’

grey; thin to medium,smooth to slightly uneven
gently anastomosing bedding; mostly silty finely
crystalline recrystallized dolomicrite as at pre-
vious intervals; some laminae of breccia with
tabular clasts (1 cm long) floating in a silty
dolomicrite matrix occur interlaminated with silty
dolomicrite; towards top of interyal rather lumpy
bedded with some dolomitized crinoid fragments and
~a few collophane fragments (fish bones?)
Broken oulcrop; T '
A?ubble same as in underlying unit

Slightly silty dolomite, weathexrs light ycllowish
grey; medium smooth continuous bedding; a slightly

silty dolomicrite with vague packed pellet, ghosts; -V

some scattercd limonite and partly limonitizced
pyrite grains; small flakes of organic material

oricnted -parallel to bedding are scattered through-{

out

175

40

90

1,515

1,510

1,485

1,445

1,355

. 1,347




Sz

' s 1 : Heipht
.l Unit ~ Lithology l?;ziz;ss above base

(fcet)

27 Silty dolomite, weathers light yellowish grey; lam-
* inatced to thin fairly continuous anastomosing
bedding with some faint internal, low angle cross-—
bedding; a silty finely crystalline recrystallized
dolomicrite; seams of disseminated limonite and
limonitized pyrite grains arc responsible for -
faint internal laminations : 1 1,346
and broken oclerep :
26 .Covercg, yubble same as in underlying unit : 64 - 1,345
. Efoken. ovlcrop ,

25 same as in underlying unit 70 1,281

_ N
24 ‘Silty dolomite, weathers light to medium brown; thin
to medium very gently anastomosing smooth bedding
with some faint internal low angle crossbedding;

a medium brown silty finely crystalline dolomite;
some small collophane fragments (fish bones?) and
some small vugs of leached biogenic material;
quartz silt with some sericite and flakes of
organic material _ 40 1,211

Total thickness of the Sutherland River Formation 339

Devon Island Formation

Contact covered, probably conformable
Broken ovlcrop : ‘
23 - , same as in underlying unit. = - k 35 1,171
22 " | Organic-rich silty dolomite, weathers yello&ish grey;
' thin to medium smooth continuous bedding with
rather indistinct internal laminations and cross-
bedding; a medium to dark brown silty, organic-
rich very finely to finely crystalline dolomite;
vague packed pellet and intraclast ghosts; mainly
quartz silt o : 30
Broken outcrop . : :
21 ',A’ , same as in underlying unit ' 155 1,106
20 Organic-rich silty dolomite, weathers light greyish
brown; thin continuous smooth bedding with well
developed internal laminations duc to alternations
in silt content; some distinct low angle Cross-
bedding within some laminations; an organic-rich
silty finely crystalline dolomite and dolomicrite; ;
organic matter as thin wisps parallel to bedding 45 951
Ervk en. ov Z‘L‘ro,o ' ; : :
19 ‘A ., same as in underlying unit A 120 , 906

1,136




33

Uni ., . Thickness chght~
nit Lithology (fFoot) above basec
o ’ (feet)

18 Silty dolomite and calcarcous dolomite;. weathers
light bluish and greenish grey; thin to medium,
smooth continuous bedding; a finely laminated,
medium grey silty micrite, dolomicrite and fincly
crystalline dolomite; abundant organic matter in
tiny flakes parallel to bedding; some graptolites : ‘
(Monograptus unifornis?) o ' 170 786
17 Same as in unit 15; graptolites (Monograptus. trans-
gradiens) abundant; laminated, organic-rich, silty
and argillaccous micrite and dolomicrite or finely
crystalline dolomite : 40 _ 616
16 ‘Calcarcous shale as in underlying unit; some zones
' of graptolites (Monograptus transgradiens) with
scattercd fish plates; 4 feet from top of inter-
val are a series of three dark grey weathering,
medium wuneven but continuously bedded limestones;
a strongly recrystallized packed biopelmicrite; .
abundant crinoids and brachiopods; some corals and |
- ostracodes; a few scattered small micrite intra-

’ clasts; some organi.c matter -and limonite 25 576
Breken ovferspy _ B}

15 acalcareous shale'" debris; weathers medium
yellow; laminated smooth bedding; a very dark
brown, very organic-rich silty and argillaccous
micrite and dolomicrite; organic matter in thin
wisps and scams parallel to bedding; microcline
and quartz silt; abundant sericite 100 551

Total thickness of the Devon Island Formation 720

‘Douro Formation

Contact conformable

14 Argillaceous dolomitic limestone, weathers dark grey
with preyish-grcen argillaceous mottlings; thin,
discontinuous uneven bedding; an partly dolo-
mitized biopclmicrite; abundant gastropod, brachio-
. : pod and trilobite (e.g., Cyphoproetus sp. and
:  Bnerinurus arcticus) shells and shell fragments;
crinoid, cchinoid and bryozoan {ragments arc common;
bioturbated L ’
Broken outcrop

10 451

13 +, same as in underlying unit . 20 44

A
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Unit

Thickness

Lithology

+

(feet)

Height
above basc
(fcet)

l/»

12

11

10

‘IDolomitic limestone, weathers light grey with wavy

4

porid ~1ike corals and crinoids--scattered quartz

Broken coferep ,

Dolomitic limestone, weathers dark grey with greyish

thin to medium fairly continuous uncven anastomosing

B/w(' &N 0(/?‘(7&,0

Dolomitic limestone, weathers medium grey with greyish

Dolomitic limestone, weathers light grey with wavy

Broken ovlerep

Limestone, weathered davk grey with greyish green wavy
argillaceous scams, medium very.discontinuous, lumpy

. common

Silty and argillaccous, dolomitic limestone,
weathors dark greyish green argillaccous stringer
parallel to bedding, thick to massive fairly smooth
continuous bedding; a partly dolomitized silty,
argillaceous biomicrite; some arcas of biopel-
micrite?; brachiopods and ostracodes some thamno-

silt

, rubble same as in underlying unit

i

green wavy argillaccous scams parallel to bedding;

bedding; a partly dolomitized packed biopelmicrite;
fairly abundant ostracode and brachiopod shell frag-
ments; scattered crinoid and a few sparse echinoid
fragments; bioturbated

", rubble, same as in underlying unit
A

greyish-green argillaceous scams parallel to bedding
medium fairly continuous uneven bedding; a slightly
silty and dolomitized biomicrite; scattered ostra-
code, crinoid and brachiopod fragments; a little
quartz silt and disseminated limonite

green wavy argillaccous seams; mediun to thick
slightly lumpy continuous bedding; a slightly dolo-
mitized and silty packed biopelmicrite; abundant
brachiopods (e.g., Atrypella sp.) and crinoids; a
little quartz silt and disseminated limonite

greyish green scams parallel to bedding; medium
fairly continuous smooth bedding; a slightly dolo-
mitized biopelmicrite; brachiopods (e.g. Atrypella
sp.), ostracodes, gastropods and crinoids abundant;
pyrite and limonitized pyrite grains common--biotur-
bated :

4

rubble, same as in underlying unit
N : . .

bedding; a crinoid brachiopod packed biopelmicrite;
brachionods mostly Atrypella sp.; minox ostracodes
and gastropods; pyrite and limonitized pyrite grains

15

10

30

10

12

20

20

10

421

406

346

334

314

294




35

Unit

Lithology

Thickness
(fect)

Height
above base
(feet)

and broken oulerep
Covered, dark grey thin to medium lumpy bedded:lime-

vals of light brownish grey. medium. bedded finely
crystalline dolomite debris; bioturbated:

Total thickness of the Douro Foramtion )

Cape Storm Formation

Contact covered, piobably conformable

Dolomite, same as in underlying unit

and broken ovltrep

Covered, dolomite debris; weathers medium grey with
pale yellowish grey mottlings; medium to thick
bedded fairly continuous smooth bedding; light
brown, finely crystalline dolomite with packed
pelletal and intraclast ghosts; some faint lamina-
tions; abundant disseminated limonite

Exposed thickness of Cape Storm Formation
Base of scction near Grinnell Thrust Fault

stone debris appears interbedded with thinner inter-

311

40

100

140

290

140

100



Section 5.

3k

This is a northeast dipping scction Witk s bose at 76°21'05'N, 92°50'00'"W,
in a valley running through the Douro kange on the northeast side of Prince .-
Alfred Bay, Devon Island. The scction is best scen on acrial photograph

A16747-162. Thicknesses were measurcd by Jacob staff.

Unit

Lithology

Thickness
(fcet)

Height
above base
(feet)

25

24

23

22

21

20

19

Devon Island Formation

Upper limit of rocks measurcd within the Devon Island
Formation at the top of a ridge crest

calcarcous shale debris; very platy; yellow-
weathering, organic-rich very dark brown calcarcous
shale :

Examined thickness of Devon Island Formation

Douro. Formation
(type section of Thorsteinsson, 1963b
YI : :

. Contact covered, probably conformable
Broken evterop, ‘
Arubblo “same as in underlying unit

Same as in underlying unit with abundant bryozoa,
echinoderms, brachiopods and trilobites (e.g.,
Hemiarges sp., and Enerinurus sp.) ’

Argillaceous limestoné; weathers medium to light grey;
thin to medium, slightly uneven, continuous bedding;
abundant colonial rugose corals and brachiopods

Broken ouleiap; .
- Arubble same as in underlying unit

 {Argillaccous limestone, weathers medium to dark green-

ish grey; thin to medium continuous uneven bedding;
abundant biogenic debris, with gastropods, cephalo-
pods and corals in some beds alternating with brach-
jopods, mainly Atrypella sp. and ostracodes in other
beds; a silty biomicrite o L

Argillaccous limestone, weathers medium grey with a
pale pink tinge; mediun to thick very discontinuous
lumpy bedding with greyish green argillaceous
material forming bedding planc’ partings; abundant
biogenic material, articulated brachiopods, notably
Atrypella sp., colonial rugose corals and high
spired gastropodssvavsilty biomicrite; bioturbated

100

100

35
120

55

43

2,091

1,991

1,836

1,781

1,738

1,736
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Unit

Lithology

Thickness

(fect)

lleight
above base:
({eet)

18

17

16

15

14

13

12

11

10

Argillaceous limestone, weathers medium grey with
abundant greyish green argillaceous material in
scams and bedding planc partings; thin to medium
slightly lumpy bedding; fairly abundant articulated
brachiopods, notably Atrypella sp., somc corals
and ostracodes; a silty biomicrite

Argillaceous limestone, weathers dark grey with grey-
ish green argillaccous material in seams that -mottle
bedding surfaces; thin to mediuwm, lumpy fairly con-
tinuous bedding; very abundant articulated brachio-
pods, notably Atrypella sp., bioturbated

Argillaceous limestone, weathers medium grey with
greenish grey argillaccous material as seams and
partings; medium, lumpy fairly continuous bedding;
abundant biogenic material with echinoderm debris,
unabraded coral debris; notably ?fobularia sp., and
?Thamopora sp., and abundant, largely articulated
brachiopods notably Atrypella sp., argillaceous
biomicrite

and broken cvtcrep .
Covere%v limestone debris, same as in underlying unit

Argillaceous limestone with several § to 10 foot
interbeds of calcareous dolomite, weathering light
grey to light greenish grey; somewhat laminated
thin to medium smooth continuous bedding; fairly
abundant mudcracks and greenish yellow argillaceous

_seams throughout

Argillaceous limestone, weathers dark grey with green-
ish and rcddish hematitic patches; thin to medium,
lumpy fairly continuous bedding; green argillaceous
material forms bedding planc partings; brachiopods
fairly sbundant; a silty biomicrite; most brachio~
‘pods are articulated

Broken ovlerop .

’ “rubble same as in the overlying unit

Total thickness of the Douro Formation

.. Cape 'Storm Formation

“Contact covercd, probably conformable
Broken outerop : : :
Arubble same as in underlying unit

Dolomitic limestone, weathers brown to light brown;
. thin to thick continuous bedding; a mediun brown
partly dolomitized pelmicrite and intramicrite

100

270

62

55

20

363

1,179

192

22

1,686

1,586

1,316

1,312

1,250

1,185

‘1,175

812

620




20

Height

. . ‘hickness
Uit Lithology qlfC\? s above base
(feet) o
. (feet)
5;0&6»1 ovlcrop;
9 rubble similar to underlying unit but thin .
, to thifk bedded . .+ . f 41 . 598
8 . |Dolomitic limestone; weathers 1light brown; medium to
thick continuous.bedding; a tan dolomitized pel-
micrite and intramicritgg“somo ostracode shells 10 5§57
Broken oultrep. ’ -
7 ,rubble same as in underlying unit 49 547
6 Limestone, weathers light brown; thick continuous
fairly smooth bedding; a fossiliferous brown pel-
micrite; some ostracode shells T 2 498
© Brofen ovlerop,
5 . , ' limestone same as in underlying unit 117 496
4 Limestone, light brown, thin to medium bedding; some
green argillaceous material as partings and as green
mottlings in otherwise brown fossiliferous pel- ..
micrite; scattered small ostracode shells 4 379
Broken ovlcrep ‘ .
3 . oo aimostonc as in underlying unit 260 375
’ A 3 .
2 Limestone, 1light brown; thin to medium, somewhat
uneven, fairly continuous bedding; a tan bicpelmi- .
crite with scattered small shell fragments 15 115
Total thickness of Cape Storm Formation 712
Allen Bay Formation
Contact conformable
: and 4reken OU‘ZLcro,o
1 Covered, dolomite rubble; light brown weathering;
probably thick bedded; finely crystalline 100 100
Examined thickness of the Allen Bay Formation 100

Lower limit of examination at a fault.




57

.

This is a northecast dipping soction wilh its fose at 76G°23'N, 92°56'W,
on the northcast side of the Douro Range northeast of Prince Alfred
. Bay, Devon lsland. The formation is best scen on aerial photograph
A1G6749-11. Thicknesses werc measurcd by Jacob staff.

Section 6.

Height
above base
(feet)

Unit } : Lithology B r?;gi?gss

Undivided Devonian Carbonates

| € Limestone, medium bluish grey weathering; thick bedded}
an organic-rich crinoid and brachiopod-bearing bio-

micrite 10 700.5

Examined thickness of wadivided Devonian c¢arbonates 10

Prince Alfred Formation

Contact coverced, probably conformable

ond broten ovlcres :
17 Covered, sandstone debris; ycllowish orange weathering,|(estimated)

a dofomite-~cemented, slightly limonitic quartzarenite 300 « 690.5

Total thickness of the Prince Alfred Formation’ 300

i Sutherland River Formation

N Contact covered
- (probably disconformable or unconformable)

aﬂ/ bf0/<(?n oufcrc>ﬂ '
16 Covere%, dolomite as in underlying units | 187 360.5

15 Dolomite, weathers light grey and cream; thin to medium,
smooth to slightly uneven continuous bedding; a
finely crystalline dolomitized pelsparite; some

~wisp-like clay seams and limonite grains

Broken ooterop; o v
' dolomite debris as in underlying unit

2 | 203.5

14 35 201.5

‘13 Dolomite, weathers light grey; thin to medium fairly
continuous, somewhat uneven bedding; light yellow

“densc finely crystalline; a fossiliferous dolo-
mitized pelsparite with some crinoid fragments and
tiny fragments of collophane; some dolomitized

4intraclasts (1 to 2 mm long) '

5 166.5

12 Dolomite, weathers light grey; thick to massive fairly
continuous somewhat uncven bedding; light greyish L !
yellow fincly crystalline B 2 166
Broken outerop,
11 Aﬂolomite debris as in underlying unit

14 ' 164




YU

Unit

Lithology

0

Thickness
(fcet)

Height
above basce
(feet)

A T

10

developed discontinuous. somewhat uneven bedding;
scattered limonite grains. .

Dolomite, weathers light grey and cream; medium to
thick, smooth to undulatory continuous bedding}
some wisps of reddish orange limonite and clay;
finely crystalline dolomite

and broken ovlecrop , :
Covere%, dolomite rubble as in underlying unit

Dolomite, same as in underlying unit but with thick to

massive bedding; a little vug Pﬂfoﬂty(Zﬁé)j
apparent dissolution of indeterminate biogenic
debris; some thin clay and quartz silt scams with
limonite along seams

Dolomite, weathers very light grey and cream; medium
to thick, smooth continuous bedding; dense fincly
crystalline light yellow dolomite with some poorly

a little clay and quartz silt
Broken ovlerepy . :
A@olomite debris as in underlying unit
Dolomite as at top of unit 2, but nmedium-bedded

Dolomite, as in underlying unit but thin, continuous

" fenestrate fabric partly infilled with grainy cal-
cite common in the upper part of the interval with

long) parallel to bedding

Dolomitc, weathers very light grey and cream; thick,
smooth, laterally continuous bedding; very homo-
geneous, dense, finely crystalline light yellow
"dolomite” a

Total thickness of the Sutherland River Formation

Devon Island Formation
(type section of Thorsteinsson, 1963b)

S A ~ Contact conformable
Broken oulerep,. o
_calcearcous shale debris: yellow weathering
A 3 _ g
platy'oxgnnicurich.dark brown shale

Exanined thickness of Devon Island
Basc of scction within the Devon Island Formation

Dolomite, samec as in underlying unit but thin, poorly|

developed fenestrate fabric; 2 to 5% vuggy porosity;

rather undulatory bedding; scattercd limonite specks;

abundant planar shrinkage-type vugs (less than 2 mm

55

3]

1.5

340.5

50
50

150

147
146

01

-
86

55

54.5

51.5

.50




Section 7.

[y

4

This is a northcast dipping scction with its bise at 76°22120"'N, 93°12'05"W,
near the mouth of Reid Creck and crosses to the north side of the Douro

Range, north of Prince Alfred Bay, Devon Island. The scction is best scen
on aerial photograph A16749-10. Thicknesses were mecasured by Jacob staff.

Same as at unit 182

gy Height.
. . ‘nes &
Unit Lithology 1h1Cké s above basc
(fecet)
. (fect)
Undivided Devonian Carbonates
[ 94 [Limestone, medium bluish grey weathering; thick con-
tinuous bedding; an organic-rich crinoid and brachio-
pod bearing biomicrite; fetid odor when struck 15 6,103
Examined thickness of Undivided Devonian Carbonates 15
Prince Alfred Formation
Contact covered, probably conformable
and broken colcrop
193 Coverea, rubble, same as in underlying unit 115 6,088
192  |Sandstone, weathers white, medium to thick continuous
bedding; a fine sandstone: calcite and dolomite
comented mature impure quartzarcnite; some micro-
clince and orthoclase grains; coarsely crystalline
dolomite and calcite cement 4 5,973
_ o and broken ovlerop _
191 Coveregc rubble mostly similar to underlying unit 134 5,969 -
190 Dolomite, weathers light grey; thin to medium, finely
laminated continuous bedding; a dolomicrite with 1
to 5 mn thick alternating laminations of dolomicrite
and finely crystalline dolomite with packed peclletal '
ghosts; somc lamintae contain vertical cracks that
may be desiccation cracks; very sparse quartz silt 25 5,835
Broten ovlcrg, . :
~ 189 : : A?ubble sam¢ as in overlying unit 60 5,810
188 Siltstonc, weathers light to medium greyish green; thin
~ and medium gently anastomosing continuous bedding;
siltstonc: dolomite-cemented mature impurc quartz-
arenite a little microcline silt; and scericite; ’ :
sparse pyrite -and limonite o 2 5,750
187 Breccia, as at unit 183 1,5 . 5,748
186 Same as at unit 182 3 5,746.5
185 Samc as at unit 183 0.5 5,743.5
184 6 5,743




/e

Height
‘above basc
(feet)

" Unit ’ “ Lithology ' 12}2&2355

.

183  |Breccia, thick discontinuous bedding; a large lens
of breccia 20 feet wide--light grecnish grey, poorly
sorted angular dolomicrite clasts (up to 20 cm
across) oriented parallel to bedding in a siltstonc
matrix; dolomite-cemented mature impure quartz- .
arenite; small scale ripple marks - . 1 5,737
182  |Dolomite, weathers very light brownish grey, medium
~gently anastomosing continuous bedding very finely
crystalline silty dolomite; indistinct laminationsyg

sparse quartz silt; some very silty bands ' 4 5,736

181 |Brcccia; weathers light yellow and brownish yellow;
thick to massive gently anastomosing smooth bedding;
light yellow poorly sorted dolomicrite clasts float-
ing in a silty finely crystalline dolomite ground-
mass; larger clasts are tabular and are .up to 10 cm

long; breccia in lenticular pods

2 5,732

180 Dolomite, weathcrs light grey; medium continuous
bedding; finely crystalline dolomite; sparse quartz
silt arid sericite; sparse ostracode and.brachiopod
shell ghosts; sparse limonite grains; discontinuous

mudcracks 4.5 .5,730

Total thickness of the‘Prince Alfred Formation "362.5

gutherland River Formation

Contact slight, angular unconformity

179 Dolomite, weathers very light grey to light brownish
grey; thin to medium continuous bedding; a dolomite
laminite with alternating laminae of dolomicrite and
finely crystalline dolomite; sparse quartz silt in
the finely crystalline dolomite and pyrite and limon-
ite in the dolomicrite laminae

and broken ovtergp
178 Jovcre%, rubble same as in overlying interval 60 1 5,695.5

30 5,725.5

Total'thickness'of the Sutheriand River :Formation ‘ 90

Devon Island Tormation

Contact covered, probably conformable

. Broken ouvlerspy ..
177 L rubble same as in underlying unit ‘ .26

5,635.5
A : .




Unit

Lithology

Thickness |

(feet)

Heipht

above base

(fect)

176

175

174

173

172

171

170

169

168

Limestone, weathers light grey with light ycllowish

~grey mottlings; medium, gently anastomosing con-
tinuous bedding; a silty, somewhat dolomitized
‘packed biopelmicrite; crinoid.and brachiopod frag-
ments; some collophane frasments; abundant quartz
and microcline silt; abundant wisps of organic
matter; some limonite ‘

and broken oulervp
COVCTC%: rubble same as in underlying unit

Dolomitic limestone,. weathers light brownish yellow;
laminated smooth continuous bedding; a silty,
organic-rich, partly dolomitized pelmicrite; organic
material in thin wisps and seams as before; abundant

“‘quartz silt and some sericite '

Biroken oolcrop)

Arubble same as in underlying unit

Dolomitic “'shale', weathers light yellowish grey;
Jaminated fissile bedding; a silty organic-rich
finely crystalline dolomite; laminations of greater
and lesser amounts of wisps of brown organic mat-
erial; quartz silt and some sericite; a few brachio-
pods '

and “biroken ecvlcrop

Covered, rubble similar to underlying unit but with
three cquidistantly spaced limestone bands

Calcareous ''shale', weathers medium yellow; laminated
smooth continuous fissile bedding; a silty, organic-
rich finely crystalline limestone; abundant dark
brown wisps of organic material nmostly concentrated
in thin laminac parallel to bedding; quartz and
microcline silt with some sericite; two bands in
this interval of light grey weathering, mediun
bedded poorly washed packed biopelsparite with
abundant crinoid, brachiopod, ostracode, trilobite
and cchinoid fragments--a few collophane? fragments

Total thickness of the Devon Island Formation

. Douro Formation

Contact covered, probably conformable
Broken evlergp, '
- rubble same as in underlying unit

Limestonc, weathers dark grey; medium discontinuous
Tumpy bedding with greyish green argillaceous part-
ings; a silty packed, biomicrite with crinoids,
gastropods, solitary corals, brachiopods, ecchinoderms

“and the trilobite Enerinurus Sp., sparsc quartz silt;
appears bioturbated

10

93

81

25

90

25

357

58

14

5,609.5

5,599.5

5,506.5

5,499.5

5,418.5

5,393.5

5,303.5

5,278.5

5,220.5
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Unit

Lithology

Thickness
(fect)

Height

above. basc

(feet)

167

166

165

164

‘163

162

161

160

159

and broken ovlcrop
Covcre%, rubble same as in underlying unit

Limestone as in underlying units with brachiopods
(e.g., Atrypella sp.), solitary and colonial corals
(e.g., Favosites sp.) L .
Broken ovleropy
: Arubblc same as in underlying unit
Broken ovtcrop; L :

© limestone rubble; weathers dark grey; thin
to medium lumpy bedding; abundant greyish green
argillaceous scams; an argillaceous biomicrite;
abundant brachiopods (e.g., Atrypella sp.); some
echinoderm debris and the trilobite Cyphoproetus sp

Total thickness of the Douro Formation

"Cape Storn Formation

Contact conformable

Broken ,oul‘cr‘cpj
i 4?ubble same as in underlying unit

Limestone, weathers light to medium grey; medium
lumpy fairly continuous lumpy bedding with a spiny
weathering surface; a slightly dolomitized packed
biopclmicrite; ostracodes, thamnoporid-like corals,
and brachiopods are comaon; quartz silt and

Dolomitic limestone, weathers medium yellowish grey;
laminated and thin continuous bedding; a slightly

dant estracode fragments; some coral ‘and crinoid

Brokeiq oolcrop,

Arubble same as in underlying unit

jsh and greenish grey mottlings; thin to medium,
lumpy lenticular bedding outlined by yellowish and

ostracodg and brachiopod shells; some thammoporid-
like corals; sparse quartz silt ' :

and proken ovtlirop .

Covcrcev rubble same as in underlying unit

sericite in thin seams; a little pyrite and limonite

dolomitized, silty, poorly washed pelsparite; abun-

fragments; quartz silt and sericite; shell fragments
almost all concave-up; quartz silt and sericite con-
~centrated in fine seams which appear to outline in-
distinct small scale crossbedding; scattered limonite 4

Dolomitic limestonc, weathers medium grey with yellow-

greenish grey argillaccous seams; a slightly 'silty,
partly dolomitized, packed biopelmicrite; scattered

138

72

170

455

48

95

144

1.5

5,206.5

5,068.5

5,065.5

4,993.5

4,823.5

4,775.5

4,774

4,770

4,685

4,682
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Unit

Lithology

Thickness
(fcet)

Height
above base
(fect)

157

156

155

154 -

153

152

151

150

Dolomitic limestone; weathers light grey; medium to
thick, fairly continuous bedding;  abundant wisps of
greyish green argillaceous material) -a silty,
partly dolomitized biopelmicrite; ostracodes, brach-
iopods, tharmoporid-like corals and.trilobites are
all abundant; quartz silt ) '

Same as at unit 153
Same as at unit 149

Same as at unit 150, but with abundant hemispherical
stromatoporoids and colonial corals (e.g., Favosites
sp.)

Dolomite, weathers light yellow; medium smooth bedding;
alternating laminac of finely crystalline dolonite
and dolomicrite; laminations somewhat contorted and

with coarsely crystalline-dolomite infilled vugs;
sparse quartz silt; abundant pyrite and limonitized
pyrite grains s

Dolomitic limestone; weathers light ycllowish grey;
medium continuous bedding; a silty, partly dolo-
mitized, fossiliferous, packed?, pelmicrite;
scattered ostracode shells; alternating zones of
more and less densely packed pellets forms a lam-
inated fabric; pellets compressed into various
shapes; abundant quartz and microcline silt; some
sericite; abundant pyrite :

Calcarecous dolomite, weathers dark brownish grey with
irregular light brown mottlings and some orange-
stained ironstonc concretions medium, fairly con-
tinuous bedding; a silty, largely dolomitized
packed? biopelmicrite; abundant ostracode -shells;
some brachiopods (e.g., Atrypella sp.) colonial
corals (e.g., Favosites sp.) and bryozoa; abundant
organic solution seams and large pyrite cyrstals;
abundant quartz silt

Calcarcous dolomite, weathers light yellow; thin to

nearly complctely dolomitized fossiliferous packed
pelmicrite; abundant coarse quartz and microcline

_pelletal matrix; abundant grains of pyrite and
limonitized pyrite; problematical areas of very
densc dolomicrite (supratidal muderack rip-ups?

appear to neck-out in places; some bird's eye fabric|

medium, anastomosing and lenticular bedding; a silty,

silt; dolomicrite has preferentially replaced inter-

28

13

17

7.5

4,538
4,501

4,499

4,478

4,470
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Unit

Lithology T?;z?t§ss

Heipht
above basc

({feet)

149

148

147

146

145

144

143 .

142

141

140

139

138

Dolomitic limestone, weathers light yellowish grey;

Dolomitic limestone, weathers light grey, medium to
thick, fairly continuous bedding;:a silty, slightly
dolomitized packed biopelmicrite; scattered ostra-
code and brachiopod shells tend to be concave up;
abundant quartz silt; somc laminae of relatively
unfossiliferous dolomicrite ' » 3

Dolomitic limestone, weathers medium grey; thin to
medium, continuous bedding; yellow argillaceous
material fills mudcracks; silty, partly dolomitized
fossiliferous packed pelmicrite; ostracodes concen-

. trated in looscly-packed pelletal laminae ' 1
gud broken cuilcrep .

Covcrei, rubble, same as in underlying unit 69

Dolomitic limestone; weathers light grey with yellow-
ish and grcenish grey mottlings; medium, discon-
tinuous, lumpy bedding; abundant thin wisps of
greyish green argillaceous material; a slightly
silty, largely dolomitized packed? biopelmicrite;
ostracode bioclasts in small lenticular placers 5

Brefen cvliripy : :

Arubble same as in underlying unit 17

&

medium, smooth continuous bedding; a slightly silty
largely dolomitized fossiliferous packed biopelmic-
rite; scattered ostracode shells . 3
Broken colercp, ‘ ‘ _
= Arubble same as 1n'underly1pg unit - 10
Dolomitic limestone, weathers light yellowish grey;
thin to medium, very anastomosing uneven bedding
with argillaccous partings; a partly dolomitized
silty fossiliferous packed pelmicrite; some large
ostracode shells; sparse quartz silt |
Same as at unit 132 . 3
gnd broken eul crep : ) ' -
Covered, calcarcous dolomite debris; weathers light
yellow; thin lenticular? bedding; silty dolomicrite
with some patches of relict micrite, disscminated
limonite ' 86

Dolomitic limestone, weathers light yellowish grey;
thin to medium smooth continuous bedding with argil-
laceous partings; a partly dolomitized, slightly
silty, packed pelmicrite; a few scattered ostracode |
shells; sparse quartz silt and disscminated limonite 3

b’Aoké’/I ol ere, ) .

rubble same as in vnderlying unit : 17

4

4,445.5

4,442.5

4,441.5

4,372.5

4,367.5

4,347.5

4,247.5

4,244.5
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Unit Lithology Thickness ngSigki“o
e (fect) (feet)

137 Dolomitic limestone, weathers light brownish grey;
thin, gently anastomosing bedding outlined by
thin, brown organic-rich argillaccous scams; a
partly dolomitized, slightly silty packed bio-
pelmicrite; abundant ostracodes; some brachiopod,
colonial coral, dasyclad and girvanellid-like algal
fragments, and several crinoid fragments; sparse
quartz silt , ; ) 3
Broken oclerspy ) ;
. Arubble same as in underlying unit 76 4,224.5

4,227.5

136

135 Limestonc, weathers medium grey; thick continuous
bedding; a fossiliferous pelmicrite? with scattered
ostracodes _ 3 4,148.5

and broken odlirep
134 Covere%, rubble same as in underlying unit . 176 4,145.5
s

133 Dolomitic limestone, weatliers light brownish grey;
thin, gently anastormosing bedding outlined by thin
brown argillaceous scams; a partly dolomitized,
packed fossiliferous pelmicrite; ostracode shells
abundant in small lenticular placers; scveral gas- ]
tropod steinkerns; sparse quartz silt v - 12 3,969.5
Broken ovlcrp . ’
132 : Arubble same as in underlying unit 142 3,957.5

131 Calcarecous dolomite, weathers light yellowish grey;
thin to medium lenticular bedding outlined by thin
argillaceous seams; a light grey dolomicrite with
some patches of relict pelmicrite?; sparse quartz
silt; scams of limonite and disscminated limonite 2 3,814.5
Broken ovierepg .
130 . 4rubble same as in underlying unit o 115 3,812.5

129 Nolomitic limestone, weathers medium grey; medium con-
tinuous bedding; a slightly silty partly dolomitized |
fossiliferous packed intrapelmicrite; graded laminae
of pellets and pelmicrite intraclasts; ostracode bio-
clasts concentrated in coarser grained layers; sparsc
quartz silt e ' 32 3,697.5
128 Yolomitic -limestone, weathers very light yellowish

grey; thin to medium, anastomosing and lenticular
bedding; a light brown silty and partly dolomitized
packed biopelmicyite; most bioclastic material con-
| centrated in small lenticular .placers; abundant
= . ostracode shells; some trilobite and colonial coral
| ; fragments; sparsc quartz silt; limonite concentrated
| in areas of abundant bioclastic material . 8. 3,0065.5




V&S
| o Height
Unit Lithology 1?;222§55 above base

: (fcet)

and breken ovlecrop |
127 Covercg, rubble similar to underlying unit but with

‘some” medium continuous bedding . ' 129 - - 3,657.5

126 Limestone, weathers medium grey; thin, lenticular
and anastomosing bedding; a slightly silty and
dolomitized packed biopelmicrite; most bioclastic
material (pstracode and brachiopod fragnents) is
concentrated in lenticular placers; sparse quartz
silt : : ‘ 28 - 3,528.5

125 Dolomitic limestone, weathers light greyish brown;

‘ ' thin lenticular bedding outlined by thin medium
‘brown argillaceous seams; a slightly silty partly
dolomitized packed biopelmicrite; abundant ostracody

shells abundant limonitized pyrite particularly in ,

biogenic material; sparse quartz silt 4 3,500.5

Broken ovlcripy : ' ‘

124 - yrubble same as in underlying unit 5 3,496.5
A :

123 Limestone, weathers medium grey; medium continuous

bedding; a fetid dark brown packed ostracode bio- 1

pelmicrite ’ : ‘ 1 3,491.5

122 Calcareous dolomite; weathers light yellowish grey;
o medium anastomosing and lenticular bedding; dolo-
micrite and finely crystalline dolomite with a few

patches of relict pelmicrite?; disseminated limonitg ' . :
several ostracode and brachiopod fragments 4.5 3,490.5

121 Same as at unit 113 . o 5 3,486

120 Limestone, wcathers medium grey; medium continuous
bedding with a very spiny weathering surface; a
slightly dolomitized, partly recrystallized packed s
intrapelmicrite; blocky, poorly sorted intraclasts
of pelmicrite up to 2 mm long; 2 few ostracode shellsf
abundant tiny vertical burrows? (1.mm wide); some
brown organic matter and disseminated limonite 5 3,481

119V Same as at unit 113 “ - . R 4 it 3,476

118  |Calcarcous dolomite, weathers light greyish yecllow;
: laminated to thin, lenticular bedding; a slightly
silty finely crystalline dolomite and dolomicrite;
some patches of relict pelmicrite? , . . 5 3,472

2117 Limestonc, weathers medium grey; nedium continuous . :
bedding; a fetid, packed ostracode biopelmicrite? G B 3,407
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Unit

Lithology

Thickness
(fecet)

Heipght
above basc
(feet)

116

115

114

113

112

111

110

109

108

weathers. light to medium grey; laminated
to thin continuous bedding partly outlined by thin
argillaceous seams; a slightly .dolomitized and
silty packed biopelmicrite; sorme disseminated
limonite; scattered ostracode and small brachiopod
shells - B :

Broken oc/fﬁfo/ﬂj
rubble
A

Dolomitic limestonec, weathers light to medium grey;
laminated to thin, anastomosing and lenticular

- bedding outlined by thin, argillaccous seams; a
partly dolomitized, slightly silty packed biopel-
micrite; some ostracode fragments; sparse quartz
silt and disseminated limenite

Limestonc,

same as in underlying unit

¢

Dolomitic limestonec,
to thin, anastomosing to lenticular bedding;
brown, fetid, partly dolomitized and silty packed
biointramicrite; poorly sorted,
of burrowed pelmicrite up to 1 cm long;
dant ostracode shells; sparsely scattered quartz
silt; disscminated brown organic matter
grains '

éﬂwk?n pvltreps

rubbleh
A

same as in underlying unit

laminated to thin, anastomosing to lenticular
bedding; a slightly silty, partly dolomitized,
poorly washed packed biointrapelsparite; abundant
ostracode shells; scattered quartz silt; some pel-
micrite intraclasts; disseminated limonite

Limestone, weathers light grey with an irregular
;a

yellow mottling; massive continuous bedding;

sparite with ostracode, gastropod, trilobites?,
‘brachiopod and thamnoporid~like and horn coral
fragments; corals and brachiopods somewhat

. clasts

Broken cvlcrepy

Arubble same as in underlying umit

Dolomitic limestone, weathers light grey; thin
anastomosing to lenticular bedding with a few

medium beds; a sliphtly silty,

fossiliferous packed pelsparite; a fow scattered

silt

weathers medium brown; laminated
a dark

angular intraclasts
very abun-

Dolomitic limestone, weathers medium yellowish grey;

slightly dolomitized, poorly washed, packed biopel-

silicified; a few scattered small pelmicrite intra-

partly dolomitized,

ostracode and small brachiopod shells; sparse quartz

74

and limonite

20

39 .

3,462

3,453

3,379

3,329

3,323

3,319

3,299




1
50

Height
above basc -
(feet)

Thickness

Unit . Lithology (feot)

107 Dolomitic limestone, weathers light greyish yellow;
thin lenticular bedding; a medium brown, partly
dolomitized packed ostracode biopel?micrite;
ostracode sheclls convex up, packed pellets have
vague barely discernible outlines; limonitic
argillaccous seams outline bedding 1 3,292

106 | Limestone, weathers light grey; thin, anastomosing
and lenticular bedding; a slightly dolomitized,
silty packed biopelmicrite; abundant ostracode
shells most of which are concentrated in lentic-
ular placers; some quartz silt with a few micro-
cline grains; uniformly disseminated lJimonite
grains ' : 2 3,291

105 Dolomitic limestone, weathers light yellowish -grey;
thin continuous bedding outlined by thin argilla-
ceous seams; a slightly silty and dolomitized
packed biointrapeclmicrite; abundant concave up
ostracode shells; some collophanc-like fragments
(fish fragments); tabular fossiliferous pelmicrite
intraclasts up to 1 cm long; somc quartz silt; .
limonitized pyrite in biogenic material 3 3,289

104 Dolomitic limestone, weathers medium brown; thick
continuous bedding; a dark brown slightly dolo-
mitized biopelmicrite? ' 2. 3,286 .

B}"o/a?/] 0(/2“(‘ fO/;’)J
_ rubbie same as in underlying unit 39 3,284

A .

102 Dolomitic limestone, weathers light grey; thin to
thick, smooth continuous bedding; a slightly dolo-
mitized packed biopelmicrite; a few lenticles of
pelsparite with some compound U“grapestone'-like

“intraclasts; scattered ostracode shells, most convex

_upward but some areas with concave upwards ostracode
shells; scattered grains of limonite and partly
limonitized pyrite _ ' 24 3,245

103

1101 Limestone, weathers medium grey; thin bedding;
pelmicrite? ’ : 2 .3,221

100 Dolomitic limestone, weathers light grey; thin to
medium anastomesing and lenticular bedding defined
by thin argillaccous scams; spiny weathering sur-
face; a partly dolomitized, poorly washed packed
biointrapclsparite; pelmicrite intraclasts; abun-
dant ostracode shells (some articulated); a little
quartz silt ot

13 3,210

a9 Limestone, weathers medium grey; medium continuous
bedding; a biopel?micrite with somc silicificd tab-
ular stromatoporoids and corals (c.g., ?Catenipora

sp. and Favosites sp.) 3 3,206
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i

Unit

Lithology

Thickness
(feet)

Height
above base
(fecet)

98

96

0
[ S

92

91

90

89

88

87

97 .

9%

Broken ovlcrop)
: rubble
A
Dolomitic limestonc, weathers light greyish yellow;
laminated lenticular bedding outlined by paper-thin
argillaceous seams; a poorly washed intrapelsparite?

same as in underlying unit

Dolomitic limestone, weathers medium grey; thin to
medium gently anastomosing bedding; a partly dolo-
mitized packed intrapelmicrite and poorly washed
packed intrapclsparitc; several generations of
pelmicrite intraclasts; larger intraclasts (up to
1.5 mm long) tend to be tabular '

Brofey ovlirep,

' rubble

1

Limestone, weathers light brown; thick, smooth con-
tinuous bedding with some thin internal discontin-
uous beds; a slightly dolomitized, poorly washed
packed intrapelsparite; pelmicrite intraclasts;
ostracode shells in some intraclasts

Broken ovlcrets

rubble

same as in underlying unit

samec as in underlying unit

light brown, slightly dolomitized intrapelsparite;
pelmicrite intraclasts; somc second generation
intraclasts
Broken ocltrep;
rubble
yl
Calcareous dolomite, wecathers light grey; thin to
medium bedded; light brown dolomicrite with a few
intrapelmicrite patches and scattered undolomitized
ostracode shells; abundant disseminated limonite;
sparse quartz silt -
Broken oviciep, . :
- rubble in underlying unit

same as in underlying unit

.

Limestone, weathers light greyish brown; medium con-
tinuous bedding; anastomosing and lenticular layers
of poorly washed packed intrapelsparite occur in
pelmicrite; a few ostracode shells and some horizon-
tal burrows scattered throughout the pelmicrite;
coated intraclasts of pelmicrite; disseminated
limonite in pelmicrite layers S,

Broken ovtcvep,

: rubble

same as in underlying unit
A C

Limestone, weathers light grey; thin to mediuwn bedding

35

42

14

13

11

11

10

10

14

3,203

3,168

3,161

3,158

3,116

3,102

3,089

3,078

3,067

3,063

3,053

3,043
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Unit

Lithology

4

Thickness

({fecet)

Heipht
above base
(feet)

1
:
;
;
|

86

85

84

83

82

81

80

79

78

77

76

Limestone, weathers light greyish brown; medium con-
tinuous bedding; mediun brown, slightly dolomitized
fossiliferous intrapelmicrite; abundant pelmicrite;
abundant pelmicrite intraclasts; some scattered
ostracode shells; a few scattered limonite grains

Broken ovicrep, :

4rubble. same as in underlying unit

Dolomitic limestone, weathcrs light grey; medium dis-
continuous bedding; a partly dolomitized packed
pelmicrite; a few ostracode shell fragments

Limestone, weathers light brownish grey; thin lentic-
ular bedding; a fossiliferous pelmicrite

Breken ovlerep; :

Arubblc same as in underlying unit

Limestone, weathers light grey; mediwm, somewhat dis-
continuous bedding-with somewhat spiny weathering;
a light brown fossiliferous pelmicrite; a few
crinoid and ostracode fragments; some tabular strom-
atoporoids at the base of the interval
Broken culeropy
1rubble same as in underlying unit
é

Same as at unit 77

Dolomitic limestone, weathers light grey to light
yellowish grey; very thin lenticular bedding; a
partly dolomitized packed pelmicrite; some dissem-
inated limonite

Limestone, weathers 1light yellowish grey with large
irregular light yellow mottlings; medium continuous

intrapelmicrite; abundant coated grains and intra-
clasts (second and third generation); scattercd
crinoids; disseminated llmonltc concentrated in
intraclasts

Broken a:/Z’Z/’o,O 3

_q4Tubble, ‘blocky limestone dcbrls, weathers

- light grey; a medium grey pel micrite; some 2 to 5
foot thick bands of greyish yellow weathering light
brownish yellow flnely crystalllnc calcarcous dolo-~
mite

>

bedding; a slightly dolomitized packed fossiliferoug

18

30

0

15

14

50

30

3,029

3,011

2,981

2,972

2,967

2,903

2,800

2,895
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i ‘ 1 1 ; lHeight
Unit Lithology ' l?;2k2§55 above basc
: " (fcet)

+

Broken ovlerop; o
75 ‘ rubbie, calcarcous dolomite; weathers light

‘;greynnﬁcdium lumpy bedding; a dark grey medium and
coarscly crystalline dolomite with abundant paxrtly
silicified, ramose, hemispherical and tabular strom §
atoporoids, corals and abundant crinoids 100 2,845

74 Dolomitic limestone, weathers light yellowish brown;
thin to mecdium anastomnosing and lenticular bedding;
a light brownish yellow partly dolomitized biopel?-
micrite; some brachiopods, stromatoporoids and ,
corals 2 2,745

73 Limestone, weathers light to medium brown; medium comn
tinuous bedding; a dark brown packed poorly washed
fossiliferous intrapelsparite; scattercd ostracode
shells; pelmicrite intraclasts up to 1 mm long; a
little disseminated limonite ' ‘ 19 2,743

72 Dolomitic limestone, ‘weathers light yellowish grey;
thin, anastomosing and lenticular bedding; scatter-
ed tabular stromatoporoids and horn corals 2.5 2,724

71 Same as at unit 69- : _ | 3 2,721.5

70 Dolomitic limestone, weathers mediws brownish to yel-
lowish grey; thin anastomosing and lenticular bed-
ding; a medium brown, partly dolomitized, recrystal-
lized coarsely crystalline limestone; abundant
-brachiopods silicified corals and stromatopproids 3 2,718.5"

69 Dolomitic limestone, weathers medium to dark brown;
medium continuous bedding with very pronounced
spiny surface weathering; a slightly dolomitized

- packed fossiliferous intrapelmicrite; first and
second generation intraclasts up to 5 mm long and
compound grains; some brachiopods and slightly

. silicified horn corals v . - ' 8.

Brefen eoferao, . _

68 rubble. same as in underlying unit

A . , S
| e 67 Dolomitic limestone, weathers light grey; medium to
 thick continuous bedding; a medium brown partly
dolomitized recrystallized intrapelmicrite; a few
| : , sparscly scattered crinoid, brachiopod, and ostra-
| : | . code fragments; the upper 1 foot of the interval

‘ _contains some silicificd stromatoporoids and corals 4 - - 2,702.5

| | Broken cvtercp, . . , ‘

% 66 rubble same as in overlying unit . : 4 2,698.5

! b

’ 65 Calcarcous dolomite, same as at previous interval but
stromatoporoids less, and corals more abundant 1.5 2,694.5

S)fDA en ouz‘(“ro/oj

rubble  same as in underlying unit 19 2,693

2,715.5

5 2,707.5

64
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Unit : Lithology I?%it?sbs above base
: . T (feet)

63 | Dolomite, weathers light grey; medium anastomosing,
very discontinuous 1umpy~bédding defined by thin
argillaceous seams; a dark grey medium and coarscly
crystallinc dolomite; abundant partly silicificd
ramose, hemispherical and tabular stromatoporoids
and corals (e.g., Favosttes sp.); abundant crinoid
fragments; the abundant stromatoporoids responsible ,
for the lumpy and anastomosing bedding character 6.5 2,674

62 Dolomite, weathers light greyish yellow; laminated to
' thin, anastomosing bedding; a light yellow finely
crystalline dolomite with abundant pellet ghosts;
fairly abundant disseminated limonite | -1 2,667.5
Broken ou fevopy ,
61 : Arubble same as in underlying unit 6 2,666.5
60 Dolomitic limestone, weathers dark grey; thin to
medium continuous bedding with a spiny weathering
surface; a medium brown biopelmicrite with scatter-
ed slightly silicified stromatoporoids and corals; :
a- few scattered limonite grains con ot -5 2,660.5

59 Dolomitic limestone, weathers light grey; medium con-
tinuous bedding; a partly dolomitized poorly washed
jintrapelsparite with packed poorly sorted intraclasts| 2 2,655.5

58 Dolomitic limestone, weathers dark brownish grey; thin ‘ i
to medium anastomosing to lenticular bedding; a

partly dolomitized, packed, poorly washed intrapel-
sparite; intraclasts up to % or 4 mm long; limonite
disseminated throughout and in seams : 4.5 2,653.5

57 Dolomite, weathers light grey; thin to medium contin-
wous bedding; finely crystalline light brownish yel-
“1low dolomite; some zoncs of fencstrate fabric with
-sparry calcite-filled vugs; some pellet ghosts and

disseminated limonite T

2 2,649

56 Dolomite, weathers light yellowish grey;'thin, discon-
. tinuous uncven bedding; light brownish yellow finely
crystallinc dolomite ‘ 1 " 2,647

55 Dolomitic limestone, weathers light grey; thin to
medium continuous bedding; a partly dolomitized,
poorly washed intrapelsparite with a few scattered
ostracode shells; a little disscminated limonite ) 1. 2,646

54. Limestone, weathers lipght grey; thin to medium bedded;
a biopelmicrite with scattered slightly silicified
ostracodes . 3 2,645
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Unit

Thicknzss
(feet)

-

Lithology

L=

85

Hedpht
above base
(feet)

53

52

51

50

49

48

47

46

45

44

Dolomite, light'brownish.ycllow; thin lenticular bed-
ding; finely crystallinc dolomite 1

Dolomitic limestonc, weathers light grey; medium con-
tinuous bedding; a slightly dolomitized, poorly
‘washed intrapclsparite with poorly sorted packed
intraclasts; a few scattered ostracode shells; a
littlie disseminated limonite e 2.5

Limestone, weathers medium grey; thin lenticular bed-
ding; a poorly washed intrapelsparite. 1

Dolomitic limestone, weathers medium grey; thin to
medivm gently anastomosing bedding with a slightly
spiny weathering; a medium greyish brown slightly
dolomitized intrapelmicrite 2

Dolomite, weathers very light grey; medium continuous
smooth bedding; light brown finely crystalline dolo-
mite with packed pellet and intraclast or compound
grain ghosts : ' 2.5

broken outerops . : ' ,

o yubble same as in underlying unit 11
a

Limestone, weathers medium grey; a medium brownish
grey stromatoporoid-coral biolithite with abundant

 tabular and hemispherical stromatoporoids up to 1
foot across 4

Brofen ovTerep

rubble same as in underlying unit : 7

Calcareous dolomite, weathers light grey; massive bed-
ding; a medium brownish yellow finely to medium
crystalline dolomite with some relict pel?micrite;
some scattered dolomitized stromatoporoids : _ 4

Broken odvlerop,
rubble same as in underlying unit ‘ 20

Limestonc, weathers medium grey; thin continuous bed-
ding; a medium brown, partly dolomitized fossilifer-
ous intrapelmicrite; a few scattered ostracodes; some
laycrs with dolomite-filled burrows . 20

 Total thickness.of the Cape Storm Formation - 2,256.5

°

2,642

2,641

2,637.5

2,635.5

2,633

2,622

2,618

2,611

2,607

2,587
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Unit

Lithology

1

Thickness

(feet)

Height
above basc
(Ffeet)

42

41

40

39

38

37

36

35

34

32

"Allen Bay Formation
Contact ‘conformable

Dolomite, weathers medium greyish brown to brownish
grey; medium to thick continuous bedding with a
spiny weathering surface; mediun brown finely crys-
talline dolomite; abundant silicified and dolo- '
mitized stromatoporoids and corals (c.g. Favogites
sp.) packed pellet and intraclast ghosts
Brokey ovlcrop, , '
; rubble same as in underlying unit
A
Dolomite, weathers very light grey; medium to thick
bedding; light grey finely to medium crystalline
dolomite :

and broken oute rof)
Covered, dolomite debris; weathers medium yellowish’
brown; probably thick bedded; a fincly to medium
crystalline dolomite; some intercrystalline limonite;
2-to 5% intercrystalline porosity

Dolomite, weathers light brownish yellow; thin to me-
dium continuous bedding with internal colour lam-
inations; a finely crystalline dolomite; vertical
alternations in mean dolomite crystal size are re-
sponsible for the laminations; a bird's eye fabric
of vugs 0.5 mm across occurs in laminations of more
finely crystalline dolomite; some organic material
and finely disseminated limonite

Broken ovlerop;

A?ubble same as in underlying unit

Dolomite, weathers light grey; massive.continuous bed-
ding; very light grey, finely to medium crystalline
dolomite; some scattercd silicified stromatoporoids
and corals '

Dolomite, weathers medium brownish grey; medium contin-
wous bedding; medium brown, medium crystalline dolo-
mite

/57/”¢:lk en ovlcr Cp0

rubble same as in underlying unit
A :

unm continuous bedding; finely to medium crystalline
dolomite v

Dolomite, weathers light yellowish grey to grey; thick
to massive bedding; fincly to coarscly crystalline
light yellowish brown dolomite with abundant intra-
-c¢last? ghosts up to 0.45 mm long

25

15

[
0
2]

17

40

35

Dolomite, weathers light brownish ycllow; thin to medi-|.

25

20

12

2,567

2,542

2,527

2,519

2,124

2,107

2,067

2,055

2,046

2,011

1,986
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+  Lithology

Thickness

(fcet)

Hedght
above basc
(fect)

31

30.

29

28

27

26

24

23

22

21

20

EI”OA{’EI) ool g B * . . .
: 4rubble same as in underlying unit

Dolomite, weathers light brownish yellow; thick to
massive bedding; friable.and crumbly weathering;
. medium yellowish brown medium crystalline .dolomite

Brekea oyfcrass - .
Arubble same as in underlying unit

Dolomite, weathers light yellowish grey; massive bed-
ding; light yellowish brown finely to medium crys-
talline dolomite with packed pellet ghosts; a fow
round vugs cither partly or completely infilled with

. dolomite; only 2% porosity ' :

Broken ovlcrss;

4rubblc same as in underlying unit
Dolomite, weathers medium brownish grey; thin to medi-
“um gently anastomosing continuous bedding; friable
and crumbly weathering; a medium brown medium crys-
talline dolonmite
Breken ovliery,
: ' fnbble‘ same as in underlying unit

Dolomite, weathers medium brown; medium continuous bed-
ding; medium brown very finely to finely crystalline
dolomite with vague pellet ghosts; very finely crys-
talline dolowgggu}gagslggvpccur in discrete layers
which contain a Fenedtrate fabric containing
vugs partly or completely infilled with calcite

Dolomitc, weathers medium brownish grey; thinly lami-
nated medium to thick fairly continuous bedding; un-
dulating laminations appear to define dolomitized
laterally-linked hemispherical stromatolites;
finely crystalline medium brown dolomite with vaguc
pelletal ghosts :

Dolomite, weathers medium to dark brown; massive bedded
finely crystalline medium brown dolomite with packed
intraclast (up to 0.4 mm across) and pellet? ghosts;
some scattered limonite grains

Broten ovferop,

' ,Arubble\ same as in underlying unit.

Dolomite, weathers light to medium ycllowish grey;
massive continuous bedding; medium to coarsely crys-
talline dolomite with packed pelletal ghosts; some
scattered dolomitized brachiopod shells; scattered
vugs 0.5 mm across, probably of leached biogenic
material coarscly crystalline calcite partly infills
some vugs) a little disseminated limonite

100

. 30

34

50

80

15

13

81

1,966

1,866

1,836

1,802

1,749

1,744

1,664

1,629

1,614

1,608

1,514
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Hedght
above basc
(feet)

Thickness

Unit Lithology (feet)

+

19 Dolomite, weathers medium yellowish brown to brown;
thick to massive bedding;. very friable and rubbly
.| .weathering; some scattered dolomitized tabular

. stromatoporoids weather very light grey; perhaps :
some intercrystalline porosity. ... B 33 1,509
Breken oulcrop,
18 fubble samo as in underlying unit . - 15 , 1,476

17 Dolomite, weathers light to medium yellowish grey;
| thin, anastomosing to lenticular bedding; finely
‘erystalline light brown dolomite ' 13 - - 1,461

16 |Delomite, weathers. medium brownish grey; thick to
massive smooth continuous bedding; finely to medium
crystalline mediun brown dolomite; coarsely crystal-
line dolom%ﬁgﬂgggyly infills scattered vugs 0.5 mm
across in & “kgﬁostrate fabric; 5% vug porosity . 4 1,448

Broken ot crop :

15 rubble same as in overlying unit 10 1,444

Broken ovliiop,

E Arubble same as in underlying unit 9 1,434

14
*13 Dolomite, weathers light brownish grey; thin, fairly
continuous, somecwhat uneven bedding with faint inter-
nal colour laminations several mm thick; a finely
crystalline dolomite; vertical variations in packed
intraclast and pellet? ghost sizes (0.10 mm to 2 mm)
responsible for colour laminations; a few scattered
ostracode shell ghosts : . T E 9 1,425
Broken oUtcrop) o Co '
12 - A;ubble same as in underlying unit ~ ‘ 20 . 1,416

11 Dolomite, weathers light brownish grey; thick to
massive bedding; a medium to coarsely crystalline
sucrosic light brown dolomite; 5 to 10% vug porosity
of leached organic material; pellet and intraclast
(compound grains?) ghosts abundant in more coarsely
crystalline areas whereas more finely crystalline
areas are uniformily vacuolized and contain dissemi-
nated limonite - ‘ 15 1,396

Broken ovterepy : '

10 ! fvbble same as in overlying unit A 34 1,381

9 Dolomite, weathers light greyish brown; thick contin-

~ uous bedding with a thin, anastormosing to lenticular

internal bedding; a medium crystalline light brown ‘
sucrosic dolomite; very friable crumbly weathering - 35 1,347
and brokén ouﬁyqpy , : :

8 Covere%, rubble same as in underlying.unit - 273 1,312
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7. |Dolomite, weathers light ycllowish grey; medium to
thick continuous bedding; a light yellow, medium to
coarscly crystalline sucrosic dolomite; a few dolo-
mitized crinoid fragments and unidentifiable shell
fragments; 5 ~ 10% vug porosity.from. leached organic
material ' 3 R A 55 1,039

: and broken ovlerop : s ,
6 Coverc%, rubble. same as in overlying unit” - 379 - 984

‘Total thickness of the Allen Bay Formation ' 1,962

. CORNWALLIS CGROUP

Irene Bay Formation

Contact conformable

5 Argillaceous limestone, weathers light grey mottled
greyish yellow with argillaccous material; medium to
thick gently anastomosing to lenticular bedding;
some low angle crossbedding outlined by greenish grey
. slightly dolomitized packed biopelmicrite with abun-
dant crinoids, ostracodes, gastropods, brachiopods;
some cephalopods and trilobites; dasyclad algal

debris common; grains of limonitized pyrite common,
particularly along solution seams 38 605

Total thickness of the Irene Bay Formation .38

Thumb Mountain Formation

Broken eyfcrops
4 rubble same as in overlying unit . 91 . 567

B(‘oke"l 002“(}"5‘/5, .
3 ’ : ;Arubble same as in underlying unit V ‘ 316 476

2 Limestone, weathers medium to dark grey; medium to
1 thick, uneven, continuous bedding; a little yellowish
~and greyish green argillaccous material as thin wavy
discontinuous scams along bedding planes; abundant,
irregular vermiform partly dolomitized brownish grey
- weathering mottlings tend to have ‘preferential
orientations pairallel and perpendicular to bedding;
a partly dolomitized, fossiliferous micrite-and pel-
“micrite with sparsely scattered brachiopod shell
fragments; a few ccphalopods and gastropods . o 60 160

Total thickness of the Thumb Mountain Formation 467




- ‘ ) , T T Height
Unit | "~ Lithology . l?}it?;”“ above basc
’ (fieet)

Contact conformable..

and broken outciep

1 Covercd, limestone debris: brownish grey weathering,
‘medium bedded, fossiliferous micrite ' 100 100
Total examined thickness of Bay Fiord Formation 100

Lower limit of exposurc at a fault (parts of Thumb
Mountain and Bay Fiord Formations may be faulted)
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Section 8.

&/

This is a southeast dipping scction wifﬁit3 base ot 76°25'05UN, 93°41'31'W,
at the southern end of the Grinnell Range southwest of the head of Axthur
Fiord on Devon Island.  The section.is best scen on acrial photograph

A16749-44, Thicknesses were mcasu;ed'by Jacob staff.

Unit

Lithology

Thickness
(fcet)

Height
above basc
(feet)

96

95

94

93

91l

Undivided Devonian Carbonates

Limestone, bluish grey weathering; thick continuous
bedding; an organic~rich crinoid and brachiopod-
bearing biomicrite

Examined thickness of wadivided Devonian carbonates

Prince Alfred Formation

Contact covered

Covered, thickly vegetated; some dolomitic sandstone
debris as in underlying unit
4&/){/6;*0&917 auZ‘cro,d
Covcrc%, dolomitic sandstone debris; weathers orange;
thin "to medium-bedded; probable large scale trough
_crossbedding (several feet across) in broken out-
crop; a fine sandstone: dolomite-cemented limonite
" (hematite?)-becaring mature quartzarenite
Breken ovlcrop,
Arubble same as in underlying unit

Dolomitic sandstone, weathers dark red; thin to medium
discontinuous bedding; a fine sandstone: dolomite-
cemented limonite-bearing mature impure quartz-
arenite; some very dark red, very limonitic thin

 silty dolomite intcrbeds -

Brofen ouvlciog : , :

yubble same -as in underlying unit
A . ,

Very silty dolomite, weathers medium greyish green to
brown:; thin to medium continuous bedding; a finely
crystalline silty dolomite; quartz and microcline
silt; some thin interbeds of very argillaceous
silty medium to dark greyish green dolomite

Slightly silty dolomite, weathers very light grey,
ination: lamination due to vertical alternation of

dolomicrite and fincly crystalline dolomite; quartz
silt with a few microcline silt grains

mediwn continuous bedding with a faint internal lam-}

25

25

385

119

25

10

80

5,223

5,198

4,813

4,614

4,589

4,579

4,444
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Lithology

Thickness

(feet)

Hedght
abovye base

(feet)

89

88

87

86

84

83

82

Breccia, weathers light grey to light greenish grey;
massive bedded with angular, yery poorly sorted
blocks (less than 0.5 inch to 1 foot long tabular

. blocks) of silty dolomicrite in a.matrix of silty,
finely crystallinc dolomite, quartz silt with sub-
sidiary microclinc; some small. clasts of laminated
micrite . R ‘

Silty dolomite; weathers light greyish green; very
thin continuous bedding with good internal lamina-
_tions (duc to vertical changes in silt content)

Limestone, weathers very light grey; thin to medium
smooth continuous bedding; a dismicrite with 0.5 mm
long oval bird's eye-like vugs oriented parallel to

. bedding; some pellets

A thick bed of very light grey weathering calcarcous
dolomite; small arcas of dismicrite occur scattered
throughout a finely to medium crystalline dolomite;
abundant "pinpoint' intercrystalline porosity (10 -
20% porosity) : ' '

Bireken oulerep,

' qrubble of breccia; angular, very poorly sortal
dolomicrite clasts in a silty dolomite matrix;
massive bedded and weathers very light greyish green

Same. as at underlying unit

Silty dolomite, very light greenish grey; medium to
thick continuous bedding with internal laminations
and breccia zones; laminations of dolomicrite and
slightly silty dolomicrite; quartz and microcline
silt; irrcgular breccia clasts (up to 4 cm long) of
slightly silty dolomicrite in a groundmass of finely
-crystalline dolomite (solution collapse breccia)

Massive beds of very dolomitic siltstone as in under-
lying units that weather very light red and very
light grey alternate with 0.5 foot thick beds of dark
brownish red, very limonitic dolomite-cemented silt-

_stone; massive beds have somewhat lumpy upper sur-
faces; a siltstone: dolomite-cemented limonite~bear-
ing maturc impure quartzarcnite; minor microcline

Dolomitic sandstone, weathers light reddish orange;
massive bedding with an internal bedding of medium
anastomosing continuous beds, fine sandstone: dolo-
mite-cemented, limonite-bearing impure quartzarcnite;
some microcline silt grains B S '

47

10

20

[T

4,442

4,437

4,434

4,432

4,385

4,375

4,370

4,350
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Unit

Lithology

(feet)

Thickness

Hleight

.above basc

(feet)

81

80

79

78

77

76

74

73

Dolomitic siltstone, white weathering;. massive bedded
‘with faint crossbedding; siltstone: dolomite-
cemented mature impurc? quartzarenite; some micro-
cline and chort? silt grains .~ . .

Dolomitic sandstonce same as in underlying unit but is
limonite-bearing and weathers light reddish orange

Dolomitic sandstone, weathers very light grey; massive
bedded with an indistinct medium discontinuous in-
ternal bedding; a fine sandstone: dolomite~-cemented
‘mature impure quartzarenite C :
Brot eun ovlcref)

yubblée same as in underlying unit

Dolomitic siltstonc, weathers light to medium red;
medium to thick somewhat lumpy continuous beds sep-
‘arated by thin seams of dark red limonitic dolomite-
cemented siltstone; a siltstone: dolomite-cemented
limonite-bearing mature impure quartzarenite; some
microcline and sericite; up to 20% porosity along
tcached seanms parallel to bedding

Dolomitic siltstone and sandstone as in underlying
wnit; large festoon crossbeds up to 3 feet wide in
massive beds

Dolomitic sandstone, similar to that in underlying in-
terval, but with two 2-foot thick intervals of medium-
bedded silty dolomite that weathers light greenish
yellow and is mudcracked; several discontinuous and
continuous scams of dark red limonitic siltstone

Dolomitic sandstonc, three massive beds of light orange
and light yellow weathering sandstone separated by
thin beds of dark red weathering, very limonitic
dolomitc-cemented siltstone, a fine sandstone: dolo-
mite-cemented limonite and dolomicrite clast-bcaring
mature impure quartzarenite; apparcent burrows on
upper surfaces of some massive beds

Dolomitic siltstonc, weathers pinkish orange to light
yellow; thick continuous beds scparated by very
limonitic dark red scams of dolomitic siltstonc that
infills very shallow scours (only 1 to 2 inches decp)

mite-cemented limonite-bearing mature. impure quartz-
arenite - ) . o

10

10

25

botween two successive thick beds; a siltstone: dolo-1:

4,342

4,332

4,327

4,322

4,312

4,302

4,277

4,262
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Unit

Lithology 1?}222;55

Heigeht
above base
(fect)

72

71

70

69

68

67

66

65

‘ICovered, dolomite debris; light greenish grey weather-

Dolomitic siltstone, weathers light reddish orange to
light yecllow; massive continuous bedding with large
scale festoon crossbedding; individual festoons sevH
eral fecet across; a siltstonc dolomite cemented,

limonite bearing mature impurc quartzarcnitc; some
microcline and sericite grains; abundant-porosity
due to leaching along scams parallel to bedding

Dolomitic sandstone, weathers dark red with green mot-
tlings; very hard, medium, gently anastomosing con-
tinuous bedding--current ripples on some bed sur-
faces (% = 3 inches, A = 1 inch); a fine sandstone:

~dolomite-cemented limonite-bearing mature impure
quartzarenite; some microcline and sericite grains;
some silt seams with abundant limonite

and broken oc’fcrcp»
COVCTC%* rubble probably same as in underlying unit

Total thickness of the Prince Alfred Formation

Sutherland River Formation

Contact covered
and brokem evlerep

ing; “thin to medium bedded, very finely crystalline

Very silty and sandy dolomite, medium continuous bed-
ding; weathers medium greyish pink with colour lami-
nations with varying amounts of pink; somc lamina-
tions arc breccia zones with tabular clasts (less
than 3 cm long) of pinkish yellow dolomite in a pink
silty dolomite matrix; a finely to medium crystalline
very silty pink dolomite with quartz and microcline
silt; abundant 1ntcr01)stalljno llmonltc

Bre ken oolcrep;

(- 4rubblc same as in unit 69

Total thickness of the Sutherland River Formation

Douro Formation

- Contact angular unconformity

um lunpy discontinuous bedding; a finely to medium
crystalline, slightly silty and argillaccous dolomite;
abundant brachiopod molds and poorly p:cso:vcd brach-
iopods (?Atrypella sp.) :
8/;)/\‘0/) 0(/?‘(11’(:',0)
rubble same as in underlying unit
N

178

1,126

174

84

260

Dolomite, wc&thcrq medium yellowish green; thin to medi

4,256

4,253

4,250

4,072

3,898

3,896

3,812

3,807




. 45

- . s v Héight
Unit ' Lithology . 12;222355 above base
' : ' R (feet)

64 - | Same as unit 61 : : 5 . 3,801

63 - |Slightly silty dolomite, weathers medium yellowish
green; thin to medium fairly continuous uneven to

" lumpy bedding; fairly packed blocky to tabular areas
up to 3 or 4 cm long, of medium crystalline dolomite
with packed pellet ghosts occur in. a finely crystal-
line slightly silty dolomite matrix; some scattered
dolomitized atrypellid-like brachiopods R 10 3,796

62 Slightly silty dolomite, weathers mediun yellowish

" green; massive continuous bedding with an internal
thin discontinuous bedding; outlined by thin argil-
laccous scams; a fincly to medium crystalline grey-
ish green dolomite; well defined patches of very
finely crystalline dolomite (dolomitized intraclasts)
occur in a medium crystalline matrix; packed pellet

~ghosts in arcas of medium crystalline dolomite; some
sparse quaxrtz silt . 6 © 3,786

61 Same as at unit 55 o t _ 10 3,780

60 Silty dolomite, weathers medium to light greenish
yellowish grey; thick to massive continuous bedding
with an internal discontinuous medium bedding; a
silty finely to medium crystalline dolomite with
some patches of very finely crystalline dolomite; : -
packed pellet ghosts; some shell ghosts (brachiopods .
or ostracodes) 9 3,770
Breken ovlcrep, . , ,
59 ; Arubble same as in underlying unit o 51 3,761

58 1Silty dolomite, weathers medium greyish green; thin,.
anastomosing, fairly continuous bedding outlined

by greyish green seams of silty, argillaceous mate-
rial; a medium crystalline, very silty, medium grey
dolomite; quartz and microcline silt grains abundant;
some sericite; scattered limonite grains 3 3,710
Broken ouvtcropy N '
. 57 A?ubble same as in overlying umnit : 32 3,707

56 Silty dolomite, weathers greenish grey; medium discon-

" tinuous lumpy bedding outlined by grcenish grey
argillaccous and silty scams; medium brown finely
crystalline silty dolomite; some brachiopod molds,

’ dolomitized tabulate corals and thamnoporid-like

; corals s A 4 3,675

: ~ Broken ovtcrop S :

55 [ yubble silty dolomite debris; weathers
mediumﬁﬁrccniﬁh grey; probably medium, lumpy bedded;

.a silty fincly to mediunm crystalline dolomite; some :
broken shell material . 32 3,671

J»Total thickness of the Douro Formation } 164



Litholog | ”(1&1(\1:;55

S e e

66

Height
above basc
(feet)

54

53

52

51

50

49

48

47

45

46

Cape Storm Formation

Contact covered, probably conformable

and breken ouleiop .
Coverei, rubble same as in underlying unit 20

Silty dolomite, weathers light yellowish grey; medium
to thick, somewhat anastomosing to lenticular bed-
ding defined by thin yellow argillaceous partings;
a mediun grey silty medium crystalline dolomite; a
rather indistinct fine lamination due to a vertical
alternation of quartz silt abundance; very vague
pellet ghosts in less silty arcas : 8
Broken ovlcreps

Asamc as in underlying unit 79

Silty dolomite, weathers medium greyish green; thin to
medium fairly continuous anastonosing bedding out-
lined by thin green silty and argillaccous partings;

-~ a.medium crystalline very silty medium grey delomite;
quartz and microcline silt grains abundant; some
sericite and limonite . 4

and brolen ovlirep

Covered, dolomite debris; medium yellowish grey

weathering; probably thin to mediun anastomosing

bedding; a finely crystalline yellow slightly silty

dolomite : 92

Dolomitic limestone and dolomite intimately interbedded

thin beds of medium grey, partly dolomitized fossil-

iferous pel?micrite with scattered ostracode shells
alternate with medium bedded, medium yellowish grey
weathering finely to medium slightly silty dolomite
with a small scale internal colour mottling; bedding

outlined by thin argillaceous seams 4

ond brokea ovltvep:

Covere%, rubble, same as in underlying unit 115

Calcarcous dolomite, weathers light yellowish grey;
medium continuous bedding; a medium brown dolomicrite
with somewhat contorted fine colour laminations;
pellet ghosts and dolomitized ostracode shells (some
of which are articulated); a little disscminated
limonite : T 2

Brofeen evlcrop, : o .

Py Arubble "same as in underlying unit .1 102

Dolomitc, weathers light yellowish ercy; medium contin-
wous bedding; a faintly laminated medium brown dolo-
micrite; some scattered minute limonite grains;
vague pellet ghosts and dolomitized ostracode shells 2

3,648

3,628

3,620

3,541

3,537

3,445

3,441

3,326

3,324

3,222
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Unit

Thickness

Lithology (feot)
L

Height

‘above basce

/

’(foct)

44
43
42
41
40

39

38

37

36

35

34

33

32

31

Breken cvtcrof) - i v
dolomite debris, samc as. at unit 38 . 87
"

Dolomitc, same as at unit 38 : 2

Broken ovlerip - - -
Arubble same¢ as in underlying unit : 54

Dolomite, same as in unit 36 S . . 3
Broken ovlerop, ‘ o .
] ‘ Arubble same as in underlying unit ) 72

Dolomite, weathers light to medium greyish yellow;
.thin, gently anastomosing to lenticular bedding with
.a fincly mottled appearance (bioturbated?); a light

yellow dolomicrite; vague pcllet ghosts and ostra-
code? shell debris; scattered quartz silt » 1.5
and broken ovTerep :

Covere@c rubble same as in underlying unit 244

Dolomite, weathers medium greyish yellow; thin to
medium anastomosing continuous bedding; a light
yellow dolomicrite; some scattered ostracode shells
and vague pellets; a few limonite grains 6

Brokeq octlcrop, . ‘

dolomite debris; weathers light ycellowish
grey and light yellow; finely mottled (burrowed?);
probably medium bedded; a light yellow dolomicrite
with somc vague pellet ghosts; scattered minute
grains of limonite; sparse quartz silt 116
Broken ovlcrop, : »
) rubble same as at uvnit 32 . 19

Slightly calcarcous dolomite, weathers very light
yellowish grey; thin to medium, discontinuous,
anastomosing to lenticular bedding; a lipht brown
dolomicrite; pellet and ostracode shell ghosts fairly
abundant; a little quartz silt; a few scattered 1limo-
nite grains o 2

Broken outcrop, -

.calcareous dolomite debris; weathers light
yellow; probably thin bedded; a light yellow finely
crystalline dolomite 30

Dolomitic limestone, weathers light grey with irregular
yellowish grey mottlings; medium to thin continuous
bedding; a light brown fossiliferous poorly washed
pelsparite; scattered ostracode shells; some irregular|
burrows 1-2 mm long with an overall vertical
~orientation o o : 4.5

Dolomitic limestone, similar to that in unit 19, but
with medium rather than thin bedding. . 4

3,220
3,133
3,131 |
3,077

3,074

3,002

3,000.5

2,750.5

2,634.5

2,615.5

2,613.5



Unit

Lithology l?;zﬁg;ss

(feet)

Height

.above basce

30

29

.28

27

26

25

23

21

20

‘Calcarcous dolomite, weathers mcd:um yellowish grey;
. thin, slightly anastomosing, ‘continuous bedding; a
. largely dolomitized fossiliferous pelmicrite and

1ntrnpolm1c1ltc some scattered ostracode shells .4

Dolomitic limestone, same as in unit 19 - 5

Calcarcous dolomite, weathers medium grey to medium
ycllowish grey; thin, anastomosing, fairly contin-
uwous bedding; a largely dolomitized, fossiliferous
pelmicrite and intrapelmicrite; a few scattered
*ostracode shells and some Lhamnoporld like coral
fragments 5

Dolomitic limestonc, same as in unit 19 ' ‘ 5

Limestone, weathers medium grey; thin, discontinuous
lenticular bedding; a medium grey fossiliferous
micrite with ostracode and brachiopod shell fragments 2

Dolomitic limestone, same as in unit 22 ‘ 1

Dolomitic limestone, heatherg light greyish yellow;
thin lenticular bedding with faint crossheds; a
largely dolomitized, slightly silty biopelmicrite ' 1

Dolomitic limestone, weathers medium to dark grey with
some irregular yellowish orange stains; medium con-
tinuous beddings. a medium to dark brownish grey
slightly dolomitized and silty biopelmicrite; dis-
articulated ostracode shells abundant; fewer brach-
iopod shells -5

Broken ovlcrop, :

acalcareous dolomite debris; weathers light to
medium greylsh yellow with a small scale grey hori-
sontal mottling (burrows?); thin, anastomosing,
fairly continuous bedding; a largcly dolomitized,
slightly silty biopelmicrite; fairly abundant ostra-
code shells and a few brachiopod shells; tiny limo-
nitized pyrite nodules seattered throughout 27

and broken evlcrep :
Covcrcd limestonc dcbris.as .in underlying unit 72

Dolomitic limestone, weathers medium to dark grey; thin
to mediunm,. very gently anastomosing continuous bed-
ding; a medium brown, slightly silty and dolomitized -
f05%111fCTOU5 micrite; faint shallow, small scale
crossbedding; bioclastic material, such as ostracodes
and brachiopod shells concenirdtcd in crudely lentic-
ular "placers'; limonitized pyrite grains and organic
material also concentrated in shell placers 6

Total thickness of the Cape Storm Formation 1,206

2,515

2,571

2,566
2,561

2,556

2,554

2,552

2,547

2,520

2,448




°

¢j

Unj . Thicknass Height
nit Lithology (feet) above basce
a (feet)
‘Allen Bay F01mat10n
Contact'cchred,‘probably qonformable
and broken ovlcrof
19 Covercd, blocky, light yellowish grey weathering dolo- ,
- mite dCleS as in underlying unit . : 561 2,442
|Broken ovlcrof)
18 yubble same as in undcr]ynng unit; some 20-
foot thick zones of laterally-linked hcmlapherlcal
stromatolites . 164 1,881
and broken ovlcrop
17 Covered, light yellowish grey dolomite debris; some
scdft01ed dolomitized tabular stromatoporoids, ,
colonial and solitary cotals 856 1,717
end broken ovicrop
16 Covered dolomite debris as in underlying unit 396 861
15 Dolomite, weathers very light grey and ycllou1,h greys
: massive fairly continuous bedding; vexry light yellow
finely crystalline dolomite; fairly abundant dolo-
mitized crinoid and ostracede or brachiopod fragments;
many somevhat skeletal-shaped vugs of. 1Gdbhcd bio-
-genic material . 125 465
Total thickness of the Allen Bay Formation 202
Irene Bay Formation
Contact covered,‘probably conformable
14 Covered, rubble same as in overlying unit 105 340
Total thickness of Irenc Bay Formation -
i 05
Thumb Mountain Formation
a ; Contdct covered, probably conformablc
13 leestono, weathcrs medium brown with 11gh1 brow] h o
grey mottlings el s
” ongate both perpendicular and
parallel to bedding; medium to thick slightly
u?iv?n‘§mo?th bedding; a partly dolomitized bio-
pelmicrite; -abundant crinoid trilobite?, ostracode
and dasycladacean debris; limonitized pyrite grai ?
occur in dolomitized ; 1zed pyrite grains
! ed areas 37 235




Unit

Lithology

Thickness
(feet)

20

Sreiemat s s e e

Heiot
1

above

12

11°

10

Limestone, weathers medium greyish green with green
mottlings of argillaccous material on bed surfaces;
medium discontinuous lumpy bedding; an argillaccous
biomicrite with brachiopod (c.g., Rhynchotrema) ,

- crinoid, ostracode, gastropod (Maclurites sp.) and

bryozoan debris; some.in situ colonies of ?Catenipora

sp.; some large straight cephalopods; limonitized
pyrite grains ’ L

Broken ouvtcrop)
: Arubble same as in overlying unit

< . B t - ’
Dolomite, same as at unit 7
Same as at unit 6

Dolomite, weathers light to medium yellow; thin:
anastomosing to lenticular bedding defined by argil-
laceous partings; a slightly silty dark brownish
grey dolomicrite; very sparse quartz silt grains;
some limonite concentrated along argillacecous scams

Limestone, weathers dark grey; medium to thin anasto-
mosing to lenticular lumpy bedding outlined by grey-
ish green argillaceous seams; slightly dolomitized
and argillaceous biomicrite: crinoid, ostracode,
gastropod, and brachiopod shells and shell fragments
abundant; a few straight cephalopod fragments; abun-

195

45

13

dant dasycladacean alpae fraegments: limonitized
> o 3

RN LS R N

198

193
148

147

134

e e

TR
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Scction 9.  This is a northeast dipping scctionwith ils bgse at 76°29'N, 94°03'W,
in the central part of the Crinnell Range cleven miles northwest of
the head of A rth r Fiord on Devon Island. The section is best scen

: on acrial photop apy A16 749-42. Thicknesses were measurced by Jacob
: staff.’ '

. : : oo PR R Height
Unit : ’ Lithology r?;it?§°s above base

(feet)

Undivided Devonian Carlbonates

. and. broken ouz‘cra,o
114 Covcro% rubble of dolomite, mchum chocholate brown,

hard, vuggy 100 2,971
Broken ovterep,
113 rubble of limestone, bluish grey, bioclastic
in part, sharp break with underlying unit 30 . 2,871

Examined thickness of Undivided Devonian earbonates 130

Prince Alfred Formation

Contact covered, probably conformable
| Breken ourerep, ' .

. 112 } Aaxge blocks of dark yellowish brown to light
yellow weathering finc sandstone dolonmite-cemented
quartzarcnite; some breccia zones with abundant
clasts of yellow dolomicrite in a sandstonc matrix 20 2,841

Exposed thickness of Prince Alfred Fromation 20

-

Cape Storm Formation

Contact angular unconformity

111 }Same as in underlying uwnit 40 2,821.5
qnd broken pulerop ‘

110 {Covered, dolomite debris; weathers medium yellow with
‘ irrcgular blobs of medium grey slightly dolomitized
micrite; thin to’ medium, gently anastomosing, con-
tinuous bedding; a lightly silty dolomicrite and
partly dolomitized micrite; a little.quartz 'silt;
some faint,. very shallow crossbeds . y . 100 2,781.5

109 |Calcarcous dolomite, weathers yellow with irregular
patches of reddish orange disscminated limonite
oriented parallel to bedding; thin, gently anasto-
mosing and lenticular bedding; a dolomicrite with

a fencstrate fabric of patches..of clear unvacuolized ‘
dolomite in dolomicrite , A 3 ©2,681.5




e e s e e e e :7?/

. e Heigeht
Unit Lithology l?;it?;"s above base

(feet)

108 | Limestone, weathers light grey with indistinct .light .
.yellow mottlings; medium, anastomosing to lumpy
discontinuous bedding; a light brown partly dolo-
‘mitized fossiliferous pO]mJCTJiO‘ JCJttorod ostra- o
code shells; a little limonite DT 8 - 2,678.5
Bfok €n ov Tc‘ rep,
107 Arubble same as in overlying unit 24 2,670.5

106 | Limestone, wecathers light bluish grey with wisps of
greyish grcen argillaccous material homogeneously
distributed throughout; medium to thick smooth con-
tinuous bedding with some thinly bedded:'intervals;

.a slightly silty partly dolomitized fossiliferous
pelmicrite; a fow ostracode shells; a few scattered

~ quartz silt grains; some disseminated limonite 15 2,646.5

Broken outcrop,

105 limestone debris; weathers mediuwm brown;

probably thin bedded; a slightly silty pe{vpicritc 48 2,631.5

104 }Limestone, weathers medium bluish grey; medium to
. thick smooth contlnuous bedding; mchum brown
nicrite , 3 2,583.5

103. |{Dolomitic limestone, weathers light greyish yellow
with tiny homogencously distributed reddish orange
iron stains, mediwm anastomosing smooth continuous
bedding; a slightly argillaccous and silty largely
dolomitized micrite; some scattered quartz silt
grains and limonite grains 4 2,580.5
_ Broken outcropy
102 - Afubblc same as in underlying unit - 55 2,576.5

S 101 Limestone, weathers medium grey with wisps of yellowish
green argillaccous material; mediwn smooth continuous
bedding; a slightly dolomitized biopelmicrite; scat-
tered ostracode and brachiopod shell debris; some

collophane fragments; a few scattered limonite grains 10 - 2,521.5.

100 Limestone, weathers medium brown, medium smooth contin-
uvous undulatory bedding with a laminated fabric; a
brown stromatolite biolithite 15 : 2,511.5

Broken ovterofy .
99 rubblo “same as in underlying unit o 15 2,496.5

98 leostonc, weathers medium brown; thin to medium contind-
’ uous uneven bedding; a mcdnum brown micritc. . w7 2,481.5

| 97 [Dolomite, Wcathors'yclloW' laminated to thin, anastomo-
| . sing and-lenticular bcdc:ng; light prey finely crys- | ' ‘
| : talline dolomite . . et e 3 : 2,474.5




Unit

Lithology

(fcet)

R B i Y

Thickness

ST 7_3 .

lieioht
above bhasc
(feet)

96

94

93

92

91

90

89

88

87

86

85

Limestone, weathers medium grey with greyish green
wisps and mottlings of argillaccous material; an
argillaceous grey micrite? :

Dolomitic limestone, weathers light yellowish grey;
medium bedded; a medium grey partly dolomitized
micrite and pelmicrite '

Dolomitic limestonc, weathers dark brown; thick -con-
tinuous bedding; a brown biomicrite with tabular
stromatoporoids and colonial corals; crinoid debris
scattered throughout matrix : ‘

Limestone, weathers light grey; medium smooth contin-
wous bedding; a light brown packed pelmicrite

Limestone, weathers dark brown with a well defined
irrcegular mottling of light brown; a brown somewhat
recrystallized biomicrite with fairly abundant tab-
ular stromatoporoids with some colonial corals (e.g.
Favosites sp.) and scattered.crinoid debris

Limestonc, weathers medium brown; thin to medium
anastomosing bedding with an internal laminated
fabric; a medium brown stromatolite biolithite

Dolomite, weathers light greyish yellow; medium to
thick continuous bedding; a finely crystalline light
yellow dolomite; abundant minute limonite grains
scattered throughout

Limestone, weathers medium brown; Jaminated to thin
continuous, undulatory bedding; a medium brown pel-
sparite

Limestone, weathers medium grey; massive continuous
bedding; a light brown fossiliferous poorly washed
‘pelsparite; scattered ostracode and brachiopod shells;.
some scattered limonite grains and wisps of brown
organic material . . ‘

and breken oufc/.c)o ’

Covere%, rubble, same as in underlying unit

Limestonc, weathers medium greys medium, anastomosing

wavy laminations; a light brown slightly dolomitized
stromatolite biolithitej poorly washed intrapelspar-
jite constitutes laminac . Ly

.

Dolomite, same as at unit 83

60

smooth continuous bedding with a fabric of pronounced|.

15

[¥a]

2,471.5

2,471

2,468

2,466.5

2,461.5

2,445.5

2,443%.5

2,440.5

2,380.5

2,365.5




Unit

o

Lithology

At o o et s

Thickness
(fect)

SR

Heiy ht
above bose
({eet)

84 .

83

82

81

80

79

78

77

76

75

Limestone, weathers medium brown; thin to medium
.anastomosing bedding with .an internal fabric of
well-developed undulatory ‘laminations; a slightly

.. dolomitized medium brown micrite .with some stromato-

. lite biolithite; a few scattercd pcllcts and ostra-
code shells; some mudcracks

Dolomite, weathers very light yellowish grey; massive
continuous bedding; light yellow finely to mediun
crystalline dolomite; some intraclast "ghosts' of

. very finely crystalline dolomite; some scattcrcd
.limonite grains

Broken ovlerop,
Arubblé same as in overlying interval

Limestone, weathers daxk brown; thick, anastomosing
bedding with a well developed internal fabric of
undulatory laminations; a light brown stromatolite
biolithite with abundant small lenses of poorly
washed pelsparite; limonite grains fairly abundant

Broken ouftrqn) : '

rubble same as in overlying unit

Limestone, weathers medium grey; medium anastomosing
smooth continuous bedding with a well-developed wavy
internal laminated fabric; a light brown stromatolitg
biolithite; individual laminae composcd of poorly
washed intrapelsparitec

éﬁvkem ovterop,

fubblc same as in underlying unit

Limestone, weathers medium grey; a medium bedded 1ight
.brown slightly dolomitized intrapelmicrite with some
zones of poorly washed pelsparite; a-few scattered
ostracode and gastropod shells

Limestone, weathers medium grey; thick, continuous
smooth bedding; a light brown packed pelsparite;
some thin zones of fenestrate fabric with bixrd's cye
vugs; a few scattered ostracode shells

Limestone, weathers light grey; medium to thin contin-
uous anastomosing bedding within a larger scalc
massive bedding; very fine stromatolitic laminations
throughout; a light brown pelsparite; some scams of
‘coarscly crystalline white dOlONLLC leﬂQ stromato-
litic scams

Total thickness of the Cape Storm Formation

10

20

28

12

&3

2,350.5

2,340.5

2,326.5

2,325.5

2, 305.5

2,298.5
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vy s T inht
Fhickness -

Unit , Lithology : (Foot abouwve base
: ’ feet) L
(reet)
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T L Al it dasts St fepe b

Allen Bay Formation

Contact conformablc

74 Dolomite, weathers medium grey; thick to massive con-
tinuous bedding; somc very fine vertical color lam-
inations due to differential dolomite crystal size
from fine to medium crystalline; pellet ghosts
abundant; some small vugs in a poorly developed
fenestrate fabric : 210 2,208.5

73 . Dolomite,»weathcrs light grey; medium to thick bedded;
a finely crystalline grey dolomite; some zones of ‘
slightly wavy stromatolites . 10 1,998.5

72 Dolomite, weathers medium brown with irregular grey
mottlings oriented parallel to bedding; scattered
silicified rugose corals; a finely crystalline dolo-
mite with vague packed pellet and intraclast ghosts 5 1,988.5
. Broken ovtcrop, ,
71 /gubble same as in overlying unit : 35 1,983.5

70 Dolomite, weathers medium yellowish grey; medium to
massive continuous bedding; finely crystalline light
brown dolomite

and broken ovlirop
69 Covere%, rubble same as in overlying unit 40 1,943.5

1,948.5

{92}

68 Dolomite, weathers medium greyish brown; massive
fairly continuous bedding; medium brown finecly crys-
talline dolomite; some scattered corals; a few
large vugs of lcached biogenic material 35 1,903.5

ond brofen oulcrep '
67 Covered, dolonite debris; weathers mcdiun greyish
‘brown; probably medium to thick bedding; finely
crystalline brown dolomite with a bird's eyc or
“fenestrate fabric of small vugs (3 to 4% povosity) 190 1,868.5

66 Dolomite, weathers dark brown; thick to massive contin-
uous bedding with some zones of faint 1' to 2% thick
1ight brown colour laminations; a finely to medium
crystalline dark brown dolomite; a pooxly developed
fenestrate fabric with scattered small vugs 20 1,678.5

65 Dolomite, weathers medium brownish grey; massive’ con-
tinuous bedding, a dolomitized stromatoporoid coral
biolithite; abundant tabular very light grey weather-
ing stromatoporoids, scattered coxals and. crinoids . 15 : 1,658.5
Broken ouvtcrop,) ' '
64 A?ubble same as in overlying unit 10 1,643.5




Unit

Lithology

(feet)

Thickness

oL 7 6 L

Height
above base
(feet)

63

62

61
60 -

59

58

57

55

54

52

Dolomite, weathérs very light grey; thick continuous
bedding; a finely crystalline dolomite with packed
pelletal ghosts; fairly abundant leached biogenic
porosity . S - '

Dolomite, weathers dark brown; thick to massive bedded;
dark brown finely to medium crystalline dolomite;
some scattered limonite grains and disseminated
organic matter o )
and ﬂro/fer; an‘C/OF -

Covered, rubble -samc as at unit b2

and broken ovlcrep
Coverege rubble same as in underlying unit

Dolomite, weathers dark brown; thick to massive con-
tinuous bedding with faint 1' to 2" thick light
brown colour laminations--a finely to medium crystals
1ine dark brown dolomite; some scattered small vugs;

fencstrate fabric J
and brofen ovlcrep

Covcre%, rubble same as in overlying unit

Dolomite, wcathers mediunm grey; thick; continuously
bedded; a finely crystalline dolomite with packed
pelictal ghosts; 5% porosity with vugs of leached
biogenic material :

and broken oolCicp

Covered, rubble similar to that in underlying unit
but £tromatoporoids less abundant and porosity is
less ' :

Dolomite, weathers dark reddish brown; massive very

pesistant indistinct bedding; a fincly to medium
crystalline dolomitized stromatoporoid biolithite;
very light grey tabular and hemispherical stromatop-
oroids are common; 10 to 20% vug porosity

Broken ovlcrop

o rubble of dark brown weathering dolomite
debris; probably thick bedded; scattered limonite
grains and disseminated organic matter ‘

Dolomite, bands of very light grey weathering, thick
e bedded dolomite alternate with thick
bedded dark brown weathering dolomite; grey dolomite
finely crystalline with abundant leached biogenic
material; packed pelletal ghosts; dark brown dolomite,
finely to mediun crystalline;only very few pinpoint

vugs; some scattered limonite. grains and disscminated

organic matter

Broken ovterop
Arubblc same as. in underlying unit

13

12

95

175

65

90

55

65

1,633.5
1,620.5
1,615.5
1,517.5
1,503.5
1,408.5

1,404.5

1,229.5

1,164.5

1,074.5

1,019.5




Lithology

Thickness

(feet)

above

=LY

Heleht

' .
npase

(Feet)

50

49

48

47

46

44

Dolomite, weathers medium to dark brown, very compact
massive bedding; some whitc chert nodules : '
Brokea ovterop) . )
A?ubblc same as in underlying unit
Dolomite, weathers light brown; indistinct thick to
massive discontinuous bedding; very rotten, friable
weathering; very petroliferous odor; fairly common
leached biogenic material, particularly crinoids,
form bands parallel to bedding resulting in 3-5%
porosity; many dolomitized, very light brown tabular
stromatoporoids parallel to bedding
Breken ouplevopy
Arubblc same as in underlying unit
Dolomite, weathers light to medium brown; thick to
massive uneven continuous bedded; medium brown
finely crystalline dolomite; band of very light grey
scattering irregular modules near top of interval;
nodules composed of very finely crystalline dolomite
with more abundant organic matter and limonite than
groundmass dolomite

Total thickness of the Allen Bay Formation
| CORNWALLIS GROUP

Irene Bay Formation

Contact covered, probably conformable

and broken bufcra,a .
Covere%, dolomite rubble, like unit 47, but presumed
to bé the Irene Bay Fermalion:

Presumed thickness of the Irene Bay Formation

Thumb Mountain Formation

Contact covered, probably conformable

Dolomitic limestone, weathers light yellowish grey to
greyish yellow; thick to massive smooth continuous
bedding; silicified mottlings as at unit43, but
more subducd; a medium brown biomicrite with some

.packed bioepelmicrite; fairly abundant solitary and
colonial rugosc corals, Receptaculites, brachiopod
.shell fragments, crinoid, ostracode and trilobitc
frapments < T

Broken oulercpy

-..rubble

A same as in underlying unit

105

15

80

55

20
35

6

954.5

951.5

751.5

731.5

. .676.5

56.5




o Hedaolit
i1 . fhickness . et
Unit Lithology (feot) above base

(feot)

43 Dolomitic limestone, weathers light yellowish.greyy -
massive smooth continuous bedding; differentially

weathered light brown silicified mottlings oriented
parallel to bedding; a partly dolomitized crinoid

and ostracode biomicrite with rather abundant soli-
raty and colonial corals including Bighornia sp.,

2Lobocorallivm sp., Calapoccia sp., Catenipora sp.,
Favosites sp., and a streptelasmid coral and echino-
derm fragments : : 43 . 621.5
. | Brokewn ovteropy ' :
42 'x.A;ubblc same as in overlying unit 20 578.5

. Broken ovterop) v ~ .
41 A;ubble same as in underlying unit 60 558.5

40 Limestone, weathers medium grey; medium to thin

anastomosing continuous bedding; a brown biomicrite

with scattered silicified crinoids and ostracodes 8 498.5

Broken optciop)

39 : n?ubble same as in overlying unit 65 490.5

38 Limestone, weathers brownish grey with some orange
staining; thin to medium smooth anastomosing to len-
ticular bedding; dark brown partly dolomitized bio-
pelmicrite; some horizons of abundant corals (Cateni- ‘
pora sp.) 13 - 425.5

Bro}cet’[ OUTCI'DP/ ,
- dimestone rubble as in underlying unit with v
some silicified fossils ' 13 -412.5

37

36 Limestone, weathers brownish grey with some orange
staining; thin to medium smooth anastomosing to len-
ticular bedding; a dark brown, partly dolomitized
biopelmicrite; abundant ostracode, crinoid, brachio-
pod, gastropod and dasyclad algae debris,also some
cephalopods and encrusting bryozoa; limonite concen-
trated in recrystallized areas and in biogenic mater- e -
ial : o ‘ 6 . 399.5
Broken ovterof ’ &
35 ' Arubble same as in overlying unit 32 393.5
34 Limestone, weathers medium grey with an orange stained
E spiny weathered surface; thin, anastomosing to len-
ticular bedding; a medium brown, partly dolomitized
packed biopelmicrite with very abundant coral, crinoid)
ostracode, gastropod and dasyclad algae fragments .10 361.5
. Groken ovterop , REEE R : :
33 . ‘ A?ubble same as in overlying unit ‘ BN 9 351.5
32 Limestone, weathers light grey with some orange~stained
silicified corals and crinoids; thin to mcdium smooth,
gently anastomosing continuous bedding; a dark brown-
~ish grey slightly dolomitized biopelmicrite; very
“abundant bioclastic material of crinoid, brachiopod,
gastropod, cchinodern and dasyclad algac fragments;
some scattercd clumps of limonitized pyrite grains 8 342.5




e

Unit

[y

Lithology

(fcet)

R e s

Thickness

Heidght

%

above Dase

(fect)

31

30

29
28

27

26

24

22

21

_Broken

ovterop, :
., llimestone rubble; weathers dark brown; thin,

anastomosing .to lenticular bedding; vugs of leached
biogenic material; a dark brown :biomicrite with
scattered crinoids and ostracodes

Limestone, weathers light grey with orange stain on
scattercd silicificd corals and crinoids; thin to
medium smooth continuous bedding; a dark brownish
grey slightly dolomitized biointrapelmicrite; very
abundant bioclastic material of crinoid, brachiopod,
gastropod, echinoderm and dasyclad algae fragments;
scattered clumps of limonitized pyrite grains

Broken ovlerop,

. , ,Arubblc: same as in overlying unit

Limestone, same as at unit 26

Limestonc, weathers dark brown; thin, anastomosing to
lenticular bedding; some large vugs of leached bio-
genic material; a dark brown, very fetid biomicrite
with scattered crinoids and ostracodes

Limestone, light grey weathering with orange staining;
thin to medium continuous bedding; a finely crystal-
line nedium to light grey partly dolomitized biomic-
rite with stromatoporoids and corals in a bioclastic
matrix of crinoid, brachiopod, ostracode and dasyclad|
algac fragments :

Limestone, weathers dark brown; thin anastomosing to
lenticular bedding; some large vugs of leached bio-
genic material; a dark brown very fetid biomicrite
with scattered crinoids and ostracodes

Broken evteropy ‘ -

v Ayubble; same as in overlying unit

Limestone, weathers light grey with orangish yellow
$taining; thin to medium smooth continuous bedding;
a light grey finely crystalline partly dolomitized
packed biopelmicrite; slightly silicified ostracode,
crinoid and dasycladaccan algal fragments abundant

Broken ovterep,

; limestone debris; weathers light grey with
some orangish ycllow staining; nedium grey biomicrite;
some finely comminuted bioclastic material, brachio-
pod, coral and crinoid fragments. o

Dolomite; weathers light grey; medium to thick, smooth,
continuous bedding; fairly abundant silicificd shell
debris; a finely crystalline dolomite with pellectal
ghosts ' . T

12

45

.20

30 ‘n

334.5

290.5

. 287.5

286

241

236

216



”, .“}fffﬁgij
' H h - . - ’ T'hi : 1G4 Cls‘» 1L
N Unit Lithology l?}gﬁg;.,, above basc

‘ (feet)

| Broken ouvterep,
20 dolomite rubble; weathers very dark brown;

probably thick bedded; a finely crystalline dolo-
‘mite with packed pellet ghosts and scattered dolo-

mitized crinoid and brachiopod fragments -~ - . . 22 211
19 Same as in underlying unit but .a little thicker bedded ’

in the upper part of the interval ‘ 5 189
18 Dolomite, weathers medium grcyish brown; thin contin-

uous anastomosing bedding; a browm, finely crystal- ,

line dolomite with packed pelletal ghosts 12 184
17 Dolomite, weathers medium greyish brown; thin contin-

wous anastomosing bedding; a brown, finely cxrystal-

linc dolomite with packed pelletal ghosts ‘ 1.5 172
16 Dolomite, weathers medium_grcyish brown; medium, fairly

continuous uneven bedding; abundant fine skeletal
debris consisting mainly of crinoids; a medium to
dark brown finely to medium crystalline dolomite

with abundant pelletal ghosts 2 170.5
15 Dolomite, weathers medium greyish brown; thin contin-

uous, anastomosing bedding at base of interval be-
coming medium bedded towards top; thinly laminated
in some places with fairly abundant dissenminated

limonite; a brown, finely to medium crystalline dolo-
mite; packed pelletal ghosts : . 3.5 - 168.5

14 Dolomite, weathers light brown; massive bedded with : .
some thin discontinuous, uncven internal laminations;
some fine bioclastic debris, mainly crinoids 2 165

13 Dolomite, weathers medium greyish brown; thin contin-
wous anastomosing bedding; a brown, finely crystal-
line dolomite with packed pelletal ghosts 2 163

12 Dolomitc, weathers light grey; medium smooth continuous
.bedding; some thinly laminated zones sandwich homo-
gencous medium beds of brown finely to medium crys-

talline dolomite 4 1 161
| 11 |Dolomite, weathers light brown, massive bedded with
| ’ some thin discontinuous umeven internal lJaminations; :
| some skeletal debris R ; 2 160
| 1
; . : . )
| 10 Dolomite, weathers medium greyish brown; very discontin

uous lumpy anastomosing bedding; dark brown finely
crystalline dolomite with some white-weathering, fincy
skeletal mainly crinoidal debris and pellet ghosts 2 158
Broken outerop) ‘ ‘
9. I%imestoanrubblc; same as at unit 6 25 156




Unit

Lithology d

hickness
(feet)

Helght
above bLiuse
(feet) -

vt

and broken outerof :
Covoroéc dolomite rubble, same as in underlying unit
Dolomite, weathers medium groyish brown with vermiform
- light brown mottlings; a dark brown finely crystal-
line dolomite; some whitc-weathering small indeter-
minate shell debris; pellet? and intraclast ghosts;
one large straight cephalopod; this interval of
dolomite and all subsecquent dolomite intervals occur
as large stratigraphic pods several hundred yards
across -

Limestone, weathers medium grey with orangish brown
wvermiform mottlings; thick to medium continuous
bedding; pronounced spiny weathering with dolo-
mitized vermiform mottlings weathered out in relief;
a greyish brown fossiliferous micrite with some in-
trapelmicrite; crinoid, gastropod, brachiopod and
ostracode shells and shell fragments

Limestone, weathers dark brownish grey; medium to thick,
Jumpy discontinuous bedding; a very dark brown, fetid
crinoid biomicrite; some other incdeterminate fine
shell debris

Limcstone, weathers medium grey with orangish brown
vermiform mottlings; massive continuous slightly
uneven bedding; pronounced spiny weathering, dolo-
mitized vermiform mottlings weathered out in relief;
a greyish brown fossiliferous micrite with some in-
trapelmicrite; crinoid, gastropod, brachiopod and
ostracode shells and shell fragments ’

Same as in underlying units, but medium, continuous
bedding | :

Broken oulerop,

rubble
A

Limestone, weathers dark brownish grey; medium to thick,
uncven to lumpy, discontinuous bedding; a very dark
brown, fetid crinoid biomicrite; somc other slightly
silicified shell debris (skeletal fragments less than
3 mm long); some ironstonc concretions at the base
of the interval

same as in underlying unit

Exposcd thickness of the Thumb Mountain Formation
Limit of exposure at # fault.

£

50

15

10

16

15

676.5

131

81

66

57,

49

39




APPENDIX V. FAUNAL LISTS

Thumb Mountain Formation

Field No. and Locality (in UTM coordinates), GSC Loc. No.
Stratigraphy s " "Fauna and Age

" DM-71-19aF - Section 1, E519000 N845350 C-11885
115 feet from Catenipora Sp.

top age: Middle Ordovician to

Late Silurian

DM-71-95bF Section 8, E482800 N8481750 C-11930
78 feet from . ?Receptaculites sp.
top Catenipora sp.
“ , age: probably late Middle
‘ Ordovician to Late

Ordovician
DM-71-163bF Section 9, E473000 N8489250 C-11938
251 feet from Catenipora sp.
top age: late Middle Ordovician

) ' to Late Silurian

DM-71-163cF Section 9, E473000 N8489250 C-11939
55 feet from echinoderm fragments
top streptelasmid coral

Bighornia sp.
?Lobocorallium sp.
Calapoecia Sp.
Catenipora sp.
Favosites sp.

age: Late Ordovician

Identifications by B. S. Norford




Field No. and
Stratigraphy

DM-71-97aF
at top ’

-2-

“"Irene Bay Formation

Locality (in UTM coordinates),
o Fauna and Age

Section 8, E482800 N8481750
bryozoan
gastropod
" undetermined brachiopod
Rhynchotrema sp.
' age: Middle or Late Ordovician

Identifications by B. S. Norford

GSC Loc. No.

€-11932




Field No. and
- Stratigraphy

DM-71-20cF
844 feet from
base

DM-71-22aF
1,062 feet from
base

DM-71-41bF
1,463 feet from
top

DM-71-43cF
462 feet from
top

DM-71-68cF
5 feet from
top

-3~

""Allen Bay Formation

Locality (in UTM coordinates),
B Fauna and Age

Section l, E519000 N845350
indeterminate coral

age: - Middle Ordovician to

Permian

Section 1, E519000 N845350
Cystihalysites sp.
Favosites sp.

age: Silurian

Section 2, E513300 N8461700
indeterminate tabulate coral

age: probably Middle Ordovician

to Devonian

Section 2, E513300 N8461700
indeterminate stromatoporoid
?Aulacera sp.

age: probably Late Ordovician

or Silurian

Section 7, E494350 N8477500
stromatoporoid
Favosites sp.
age: Silurian to Middle
Devonian

Identifications by B. S. Norford

67

GSC Loc. No.

C-11886

€-11887

C-11911

C-11911

C-11918




Field No. and
Stratigraphy

-5-

~ Locality (in UTM coordinateé),

‘Fauna and Age

DM-71-71cF
87 feet from
base

DM-71-72aF
107 feet from
base

DM-71-75dF
638 feet from
base

DM-71~83cF

1,902 feet from

base-

DM-71-84aF

1,928'feet from

base

DM-71-169cF
253 feet from
base

DM-71-138bF
40 feet from
top

Section 7, by Reid Creek, E494350
N8477500
stromatoporoid
“?Favosites sp.
indeterminate fossils
age: Silurian to Devonian

Section 7, E4943500 N8477500
stromatoporoid(?)
solitary coral
Favosites sp.
age: Late Ordovician to
' Middle Devonian

Section 7, E4943500 N8477500
stromatoporoid
indeterminate solitary coral
?Catenipora sp.
Favosites sp.
age: Late Ordovician to Late
Silurian

Section 7, E4943500 N8477500
bryozoan
?Favosites sp.
age: Silurian or Devonian

Section 7, E4943500 N8477500
stromatoporoid
Favosites sp.
' age: Silurian or Devonian

Section 9, 7 miles west of Arthur
4 Fiord, E473000 N8489250
stromatoporoid
Favosites sp.
age: Late Ordovician to Middle
’ Devonian

Section 4, on Sutherland River,
E505500 N8471600 at
base of section

?Thamopora sp.
age: Silurian to Permian

" GSC Loc} No.

C-11919

C-11920

C-11921

C-11923

€-11924

C-11940

7 £-11944




Field No. and
Stratigraphy

-6-

Locality (in UTM coordinates),

~ Fauna and Age ‘GSC Loc. No.

DM-71-28aF
435 feet from
top

Section 1, Douro Range near Colin C-11898
Archer Peninsula,
E519000 N845350
ostracode
indeterminate leperditiid

o ‘ 1
Identifications by B. S. Norford and M. J. Copeland ™

¢7




Field No. and

-7-

" 'Douro Formation

Locallty (in UTM coordinates),

Stratigraphy Fauna and Age GSC Loc. No.
DM-71-15aF Section 5, just west of Sutherland C-118842
380 feet from River, E504250 N8475000
base ‘ Atrypella scheii
: Howellella? sp.
age: Ludlow
DM-71-16aF Section 5, E504250 N8475000 C-11884A2
330 feet from echinoderm fragments
top ' -gastropod
Atrypella scheii
Protathyris aff. P. infantile
ostracodes
indeterminate gastropod
) indeterminate solitary coral
age: Ludlow
DM-71-25aF Section 1, Douro Range near Colin C-118912
382 feet from : Archer Peninsula,
base E519000 N84%5:50
indeterminate orthotetacean
Atrypella scheii
Protathyris didyma Kozlowski non
Dalman
Protathyris aff. P. tnfantﬂle
age: Ludlow
DM-71-25dF Section 1, E519000 N845350 C-118922
325 feet from indeterminate orthotetacean
base Atrypella schetii
Protathyris aff. P. tnfhnttle
Howellella sp.
Spirinella sp.
.~ age: Ludlow
DM-71-25eF Section 1, E519000 N845350 C-118932
277 feet from indeterminate orthotetacean
base Atrypella scheii ‘

Howellella sp.
age: Ludlow



' Field No. and
Stratigraphy

DM-71-26aF
177 feet from
base

DM-71-36¢F
231 feet from
base

DM-71-37aF
240 feet from
top

DM-71-37bF
140'feet from
top

DM-71-37cF

35 feet from

top

Locality (in UTM coordinates),

&7

-8-

" Fauna and Age " GSC Loc. No.

Section 1, E519000 N845350 C-118942

bryozoan
Favosites sp.
Syringopora sp.
Atrypella scheit
Protathyris didyma Kozlowski non Dalman
Howellella sp. '
indeterminate favositid coral
fish plate?
age: Ludlow.

Section 3, just east of Sutherland C-11901

River, E509000 N8468500
echinoderm fragments

Leperditia cf. L. artica Jones?

- gastropod

stromatoporoid
undetermined rugose corals
Entelophyllum sp.
Favosites sp.
Syringopora sp.
?Thammopora sp.
undetermined brachiopods
age: Silurian, Middle to Late

Section 3, E509000 N8468500 C-119022

Atrypella scheii
age: Ludlow

Section 3, E509000 N8468500 C—1190327

indeterminate orthotetacean
Atrypella scheitl
Protathyris aff. P. infantile
indeterminate rhynchonellid
ostracode

age: Ludlow

Section 3, E509000 N8468500 C-11904

echinoderm and brachiopod fragments
age: mnot diagnostic
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Field NQ..and
Stratigraphy

DM-71-103cF
27 feet from
base

DM-71-104cF
at top

DM-71-13%8¢F
base of Douro

DM-71-139aF
154 feet from
base

DM-71-141aF
at top

-10-

Locallty (in UTM coordinates),
" Fauna and Age

Section 8, just west of the head

of Arthur Fiord,
E482800 N8481750
tabulate coral(?)
age: probably Silurian or
Devonian

Section 8, E482800 N8481750
indeterminate brachiopods
age: Ludlow

Section 4, on Sutherland River,
E505500 N8471600
echinoderm debris
bryozoan
algae(?)

undetermlned rugose and tabulate

corals
Micula sp.
Thanmopora Sp.

age: Silurian, Middle or Late

Section 4, E505500 N8471600
Atrypella scheit
age: Ludlow

Section 4, E505500 N8471600
bryozoans
indeterminate orthotetacean
Ferganella cf. F, turkestania®
Atrypella scheii?
Protathyris aff P. infantile®

" Howellella sp.2

indeterminate ostracodes?
indeterminate bryozoans?
indeterminate gastropods?
Cyphoproetus sp.

Enerinurus (Frammia) cf. E. (F.)

arcticus (Haughton)
age: Late Silurian

"GSC Loc. No.

C-11934

C-119352

C-11944A

C-119452

C-11946




. .

Field No. and
Stratigraphy

DM-71-146bF
775 feet from
top

DM-71-146¢F
505 feet from
top

DM-71-147aF
405 feet from
top

DM-71-147bF
355 feet from
top

DM-71-147cF
210 feet from
top .

-11-

Locality (in UTM coordinates),

B “ "Fauna and Age " "GSC Loc. No. .

Section 5, E504250 N8475000 C-11951
at base of section;
see also C-11883 to
C-11884A

echinoderm debris
?Tabularia sp.
?Thamnopora Sp.
Atrypella scheii?
Protathyris didyma Kozlowski non
' Dalman?®
Protathyris aff. P. infantile?
Howellella sp.?
ostracodes?
age: Ludlow

Section 5, E504250 N8475000 C—119522
indeterminate rhynchonellid
Atrypella scheit
Howellella sp.
age: Ludlow

Section 5, E504250 N8475000 C-119532
Atrypella scheit
Howellella sp.
ostracodes
age: Ludlow

Section 5, E504250 N8475000 ' C-11954%
indeterminate orthotetacean
Atrypella scheii ’
age: Ludlow

Section 5, E504250 N8475000 C-119552
- straight cephalopod -
gastropods :
- Morinorhynchus sp.
indeterminate rhynchonellid
Atrypella scheii
Howellella sp.
age: Ludlow




Field No. and
Stratigraphy

DM-71-147eF
35 feet from
top

DM-71-151bF
329 feet from
top

PDM-71-151cF
325 feet from
top

DM-71-152bF
293 feet from
top

DM-71-152bF
280 feet from
top

DM-71-152dF
252 feet from
top

- -12-

Locality (in UTM coordinates),

Fauna and Age

Section 5, E504250 N8475000

echinoderm debris
bryozoan
undetermined brachiopods
Encrinurus (Frammia) Sp.
Hemiarges sp.

age: Late Silurian

Section 3, a few miles southeast
‘ of Sutherland River,
E508350 N8467500 at
base of section
Atrypella scheii
Protathyris didyma Xozlowski non
Dalman ’
Howellella sp.
age: Ludlow .

Section 3, E508350 N8467500
Atrypella scheit
Howellella sp.

age: Ludlow

’ Section 3, E508350 N8467500

Atrypella scheit
Howellella sp.
age: Ludlow

Section 3, E508350 N8467500
Morinorhynchus sp.
Atrypella scheit
Howellella sp.

age: Ludlow

Section 3, ES508350 N8467500

bryozoan
. Morinorhynchus? sp.?
Atrypella scheii?
Protathyris didyma Kozlowski mon
Dalman
Protathyris aff. P. infantile?
Howellella sp.?
Enerinurus (?Frarmia) sp.
~age: Ludlow

9%

"~ GSC Loc. No.

C-11957

C-119592

C-119602

C-119622

C-1196%

C-11965




Field No. and
Stratigraphy

-13-

Locality (in UTM coordinates),
" Fauna and Age ’

GSC Loc. No..

DM-71-153aF
128 feet from
top

DM-71-154aF
3 feet from
top

DM-71-154cF
Topmost bed

Section 3, E508350 N8467500

Gypidula sp. (=coeymanansis
' Holtedahl)
Atrypella scheit
ostracodes
age: Ludlow

Section 3, E508350 N8467500
Atrypella scheit
Lingula? sp.
crinoids

age: Ludlow

Devon Island, 2 mi. S.E. of Sutherland

River.

Polygnathoides siluricus Branson

and Mehl

Kockelella variabilis Walliser
Ozarkodina excavata [Branson and

C-119662

C-119672

C-119683

Mehl; P. siluricus Zone;
upper Middle to lower Upper
Ludlow, upper part coincides
with the Monograptus fritschi
linearis Zone (Walliser, 1964,

1971)]
age: Ludlow

Identifications by B. S. Norford, M. J,. Copeland,1

R. E. Smiti¥and T. T. Uyeno3




Field No. and
Stratigraphy

DM-71-154bF

at top "(fish
scale 1' from
base of Devon)"

DM-71-38a
487 feet from
base

DM-71-38b
627 feet from
base

DM-71-86e
140 feet above
base

-14-

“'Devon Island Formation

Locality (in UTM coordinates),

Fauna and Age GSC Loc. No.
Section 3, E508350 N8467500 C-11969
pelecypod
fish
brachiopods

Encrinurus (Frammia) cf. E. (F.)
arcticus (Haughton) -
age: Late Silurian

Section 3, immediately east of C-11906

Sutherland River.
Base of section at
E509000 N8468500

cf. "Camarotoechia" sp. - fragment
of a small form; very
‘long hollow spine-like
structure

age: probably Late Silurian

Section 3, E509000 N8468500 -~ €-11907
Lingula sp. :
cf. Mesodouvillina sp.
cf. Levena sp.
cf. Gypidula sp. - fragment of a

small smooth form
cf. Spinulicosta sp.
Warburgella rugulosa (Alth) canadensis
Ormiston - head fragment
undetermined trilobite tail fragment
age: early Gedinnian (early Early
- Devonian)

Section 7; near Reid Creek; base of €-11929
section at E494350 N8477500
Orbiculoidea sp.
- "Camarotoechia sp.
undetermined brachiopod fragment
echinoderm ossicle fragment
‘age: probably Late Silurian

~L3




. Field No. and
Stratigraphy

DM-71-141b
125 feet above
base

DM-71-141e

DM-71-141c
165 feet above
base

-15-

Locality (in UTM coordinates),

Fauna and Age GSC Loc. No.

Section 4, on Sutherland River, C-11947

Grinnell Peninsula
E505500 N8471600

cf. Rhipidium sp.

cf. Coelospira sp.

cf. Meristella sp.

Spinatrypa sp.

echinoderm ossicle with single
axial canal

ostracodes

fish fragment

scolecodonts

Monograptus cf. M.Atransgrediensi
(Perner)

age: Late Silurian, probably
late Pridolian

Section 4, E505500 N8471600 11949 2
Monograptus fanicus Koren (n. sp.)
age: Gedinnian

Section 4, E505500 N8471600 C-11948
Gypidula sp. - small smooth form
cf. Coelospira sp.
undetermined finely macerated brachiopod

fragments

echinoderm ossicle with single axial canal
conodont fragment '
~age: possibly Late Silurian

Identifications by A. W. Norris,

R. Thorsteinssoniand D. Jacksonz’
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Field No. and
Stratigraphy-

-16-

““Sutherland River Formation

Locality (in UTM coordinates),

Fauna and Age ~ ~ GSC Loc. No.

DM-71-38d
20 feet above
base

Section 3, E509000 N8468500 C-11908
undetermined gastropod impression
undetermined brachiopod impression

age: not determinable
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Strontium Content in 39 Samples of

Allen Bay Dolomite

Mean value Standard deviation
ppm ppm

Strontium content of all samples (39) 81.0 33.4
Strontium content of samples from the 74.0 - 28.0

subtidal massive-bedded lithofacies

(27) '
Strontium content of samples from the 96.0 38.0

- peritidal medium-bedded lithofacies )
(12)

Student's "t" of massive-bedded lithofacies strontium content versus that of the
medium-bedded lithofacies = 2.00

where t = X—l— Xz
Sp

X; = mean strontium content of massive-bedded lithofacies
X, = mean strontium content of medium-bedded lithofacies

S, = estimated standard error of the difference between X; and Xy

where S, = n1512+ NpSp2 o J'nl + No

n; +n, - 2 nin,

nj = number of strontium determinations from the massive-bedded lithofacies
ny, = number of strontium determinations from the medium-bedded lithofacies
s; = standard deviation of strontium determinations from the massive-bedded lithofacies

s, = standard deviation of strontium determinations from the medium-bedded lithofacies

Therefore p subtidal strontium sample values = u peritidal strontium sample

values (u = population)




:

1st degree
2nd degree
3rd degree
4th deg?ee

5th degree

Table j?i

Correlation Coefficients for Trend Surfaces from

Degrees 1 to 5 Fitted to Manganese and

Strontium Concentrations in the Allen Bay Formation

Manganese Trend Surface
Correlation Coefficients

0.632
0.719
0.755
0.791

0.813

Strontium Trend Surface
Correlation Coefficients

0.677
0.694
0.699
0.720

0.741
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TABLE }{/V

Residual Strontium Values from Second Degree
Trend Surface on Strontium Values of

the Allen Bay Formation

Mean Strontium Standard Deviation of
Residual Value Strontium Residual
(ppm) Values (ppm)
medium-bedded _ 4.4 : : 29.9
lithofacies-peritidal
(12 samples)
massive-bedded ; 0.1 ' 24.0

lithofacies-subtidal
(27 samples)

Student's "t'" of strontium residual values from the medium-bedded 1itho-
facies versus those from the massive-bedded lithofacies =.0.436, Therefore,
if u = population of residual values, medium-bedded lithofacies = p massive-
bedded lithofacies (see Table II for method of calculation of Student's "ty
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TABLE /4

Manganese Content of the Allen Bay Formation

Mean Value of Manganese Standard Deviation of
Content in Allen Bay Manganese Content in
Samples (ppm) Allen Bay Samples (ppm)
All samples (39) 46.0 v 26.3
massive-bedded 42.0 27.0
lithofacies-subtidal
(12 samples)

medium-bedded 55.0 20.4
lithofacies-peritidal :
(27 samples) -

Student's '"t" of massive-bedded lithofacies manganese values versus those
from the medium-bedded lithofacies = 1.44

Therefore: if u = population of values, p massive-bedded lithofacies = p medium-
bedded lithofacies (see Table II for method of calculation of
Student's ''t") '
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4 , |
TABLE )yf : | |

Residual Manganese Values from Third Degree

Trend Surface on Manganese Values of

the Allen Bay Formation

| Mean Manganesé ' Standard Deviation
| ' Residual Value of Manganese Residual
| ' (ppm) - Values (ppm)
medium-bedded '0.33 16.9
lithofacies-peritidal
(12 samples)
massive-bedded -0.24 20.6

lithofacies-subtidal
(27 samples)

Student's '"t" of manganese residual values from the medium-bedded lithofacies
versus those from the massive-bedded lithofacies = 0.075. Therefore,
if u = population of residual values, p = medium-bedded lithofacies = u massive- -

bedded lithofacies. (see Table II for method of calculation of Studeént's 't')




