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SUMMARY

This open file data release consists of U-Pb isotopic data of detrital zircons from five sedi-
mentary rock samples collected from the Sweet Bay map area on the Bonavista Peninsula, Avalon
Zone, Newfoundland (Figure 1, NTS 2C/05 and 12). Previous bedrock mapping includes maps at
1:125 000 scale by Hayes (1948) and Christie (1950), at 1:250 000 scale by Jenness (1963), and
at 1:50 000 scale by O’Brien (1994) and Mills (2014). Samples used in this report were collected
by A. Mills, from rocks of the Connecting Point Group.

The Connecting Point Group is an areally extensive succession of Ediacaran, marine siliciclas-
tic sedimentary rocks. It forms a southward-narrowing belt in the western Avalon Zone of
Newfoundland that extends from Cottel Island, western Bonavista Bay, in the north, to Long
Island, Placentia Bay, in the south (Figure 1). The most comprehensive geological investigation
of Connecting Point Group rocks detailed sedimentological and stratigraphic analyses, including
measured sections, combined with systematic regional mapping in the Eastport area (Knight and
O’Brien, 1988), leading to subsequent petrographic and mineral chemistry investigations in sup-
port of provenance studies (Dec ef al., 1992). That work (Knight and O’Brien, op. cit.) was con-
ducted north of the current study area, and no such rigorous sedimentological and stratigraphic
analyses have yet been conducted within the Sweet Bay area. Recognition of the previously iden-
tified stratigraphic units, outlined by Knight and O’Brien (op. cit.) were hampered in the Sweet
Bay area by the lack of unambiguous marker horizons, abundant brittle faults (Figure 2), possible
structural repetition owing to thrust imbrication (Mills et al., 2016a), and poor sequence develop-
ment due to contributions from multiple sources into spatially restricted narrow basins (see Knight
and O’Brien, op. cit.). Sampling for detrital zircon was undertaken in an attempt to yield approx-
imate absolute-age constraints to test whether or not the stratigraphic framework of Knight and
O’Brien (1988) can also be applied to the Connecting Point Group within the Sweet Bay area.
This data release focuses on the use of the data to determine maximum depositional age (MDA)
estimates but does not provide any interpretation of the provenance of the zircons.

REGIONAL GEOLOGY

The Connecting Point Group comprises mainly marine turbiditic sandstone, siltstone, shale,
and lesser conglomerate and silicified sedimentary rocks interpreted to have been deposited in
basins between volcanic-arc islands (Knight and O’Brien, 1988; Dec et al., 1992). The unit is esti-
mated to be greater than 3500 m in thickness (ibid.). It stratigraphically overlies the mainly pyro-
clastic Broad Island Group (Mills ef al., 2021; former Love Cove Group of Knight and O’Brien,
1988) and is unconformably overlain by the Musgravetown Supergroup (Mills and Sandeman,
2021; Mills et al., 2024; former Musgravetown Group of Knight and O’Brien, 1988 and Dec et
al., 1992).

The Connecting Point Group is broadly divided into two turbiditic basin-fill successions
(Knight and O’Brien, 1988). The lower one comprises fining- and coarsening- upward sequences,
with sandy turbidites near the base, overlain by levee-facies (overbank-facies) shale and sand-
stone. These likely preserve lower to mid-fan deposits, and inner fan deposits, for the lower and
upper sequences, respectively. The depositional setting is likely a low-efficiency, prograding



N 49

&>
= Cottel Isl.

1 Broad Isl.
Halifax g Mﬂ?gjg;o/

Peri-Gondwanan oW syw 2 _?0”“"’5’“ Bay R
terranes Peri-Laurentian terranes lapetan terranes 67610 Ma km

] GanderZone  [_] Humber Zone 1 Piedmont - > TN

[ Avalon Zone Dunnage Zone Il Goochland ‘ 1d

[ | Meguma Il Notre Dame Subzone > ¥

[ Exploits Subzone

- Carollnla

X" 80 ma
Sweet Bay area
o ¢ Y

""f# &

48

/579573 May *

-
5'\423 M a v Placentia

Bay

471

635 M

LEGEND
AVALON ZONE - Slope facies clastic rocks |:| Pillow basalt, limestone
Paleozoic Intrusive Rocks [ sandstone shale (turbidites) Neoproterozoic Intrusive Rocks
|:| Mainly granites ~— Glacial diamictite - Mafic intrusions
Paleozoic ) . - Mainly felsic i i
y felsic intrusions
[] Shale, limestone, basalt I simodal volcanic rocks
Neoproterozoic - Sandstone, shale (turbidites) SYMBOL
"1 Fiuvial, shallow marine rocks [_] Bimodal volcanic rocks O U-Pbage

Figure 1. Simplified geological map of the Avalon Zone in Newfoundland (modified from Colman-
Sadd et al., 1990), showing the location of the Sweet Bay map area (red box). BAG-Bull Arm
Group; C—Cambrian rocks; CG—Conception Group, CPG-Connecting Point Group, MS—
Musgravetown Supergroup; MTG—-Marystown Group, SHG-Signal Hill Group, SJG-St. John's
Group.




deep-sea fan typical of volcaniclastic aprons that surround volcanic island-arcs. The upper succes-
sion is characterized by upward-coarsening and upward-thickening sequences of thin-bedded dis-
tal to medium-bedded, more proximal, turbidite deposits. The two turbiditic successions are sep-
arated by a regionally significant mixtite deposit associated with abundant syn-depositional fold-
ing and slumping, the intrusion of mafic dykes and small plutons, and a notable increased contri-
bution of volcanic detritus. Collectively, these features suggest nearby uplift of a volcanic source.
Petrofacies and mineral chemistry interpretations support an arc-adjacent depositional setting for
rocks of the Connecting Point Group (Dec ef al., 1992).

Existing age constraints on rocks of the Connecting Point Group include a U-Pb (TIMS; zir-
con) age of 610 £ 2 Ma for a 3-m-thick crystal ash tuff unit that lies about 10-m above mixtite of
the regional olistostrome near Eastport (Dec ef al., 1992; Mills et al., 2016b) and 613 + 3 Ma for
a l-cm-thick ash tuff unit interbedded with black shale ~100 m north of detrital zircon sample
13AM160A, near Summerville (Mills et al., 2016b). A crystal tuff from the underlying Broad
Island Group (see Figure 1 for location) yielded a U-Pb (TIMS; zircon) age of 620 + 2 Ma (Mills
et al., 2021), and is interpreted to occur near the top of this unit (Dec et al., 1992). Tuffs from
below and above the angular unconformity separating Connecting Point Group rocks from
Musgravetown Supergroup rocks at Southward Head yielded 605 + 2.2 and 600 + 3 Ma, respec-
tively (Mills et al., 2016b).

FIELD AND PETROGRAPHIC DESCRIPTIONS

Brief field and petrographic descriptions are provided for each sample below. Field and slab
photographs as well as representative photomicrographs of thin sections are also provided.
Petrographic rock classification uses the scheme of Garzanti (2019).

13AM160A

Sample 13AM160A was collected from near the top of the section exposed along the river that
flows northwesterly from Muddy Pond (Figure 2). The rock unit is thin- to thick-bedded, medi-
um-grained sandstone, exhibiting asymmetric convolutions, scoured tops and common rip-up
clasts near the base of beds (Plate 1A, B). The colour varies from red to grey to green. The sand-
stone abruptly overlies black shale to the north, and is interpreted to be part of Knight and
O’Brien’s (1988) upper turbidite sequence. In thin section, the rock is a quartzo-feldspatho-lithic
sandstone having a weak foliation defined by trace micas (Plate 1C, D).

13AM227

Sample 13AM227 is from the east shore of Chandler Reach (Figure 2). Thin-bedded, het-
erolithic sandstone—shale couplets exhibit convolutions and are interstratified with thick-bedded,
medium-grained sandstone (Plate 2A-D), likely correlative to the upper part of Knight and
O’Brien’s (1988) lower turbidite sequence. A thick, coarse-grained bed was sampled for detrital
zircon analysis. The rock is a quartzo-feldspatho-lithic sandstone.
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Figure 2. Simplified geological map of the Sweet Bay area, western Bonavista Peninsula, showing
the location of the five samples collected for detrital zircon analysis.
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Plate 1. A) Field photograph;, B) Hand sample; C, D) Photomicrograph (in plane-polar and
cross-polar light, respectively) of sample 13AM160A.

13AM284

Sample 13AM284 is from the west side of Sweet Bay, north of Maiden Hair Cove. The rock
unit is thick-bedded, coarse-grained sandstone fining upward to medium-grained sandstone (Plate
3A-D). Very coarse basal sandstone locally scours into underlying beds and contains some larger
clasts that may be extra-basinal. Locally, sandstone dykes emanate downward from the coarse
basal part of a bed. Petrographically, the rock is classified as a quartzo-litho-feldspathic sandstone.

13AM332

Sample 13AM332 is from the east side of Sweet Bay, just south of Cutler Head (Figure 2).
The rock unit is a thick-bedded, pebbly sandstone having pebbles commonly up to 2 cm in diam-
eter (Plate 3A). It is interpreted to occur near the top of the Connecting Point Group, and is likely
the product of terrestrial (alluvial/fluvial) deposition. Petrographically, it is classified as a quart-
zo-lithic sandstone (see Plate 4B, C).



Plate 2. A) Field photograph; B) Hand sample; C, D) Photomicrograph (in plane-polar and
cross-polar light, respectively) of sample 13AM227A.

13AM427

Sample 13AM427 is from the east side of Southern Bay, about 7 km southwest of
Summerville. The rock unit is mainly green-grey siliceous siltstone interbedded with 10-cm thick
tuffaceous sandstone beds (Plate 5A, B); its relative stratigraphic position is unknown. The tuffa-
ceous sandstone was targeted, rather than the siliceous siltstone, for detrital zircon sampling.
Petrographically, it is classified as a quartzo-litho-feldspathic sandstone (Plate 5C, D).

ANALYTICAL METHODS

Heavy-mineral separates were produced by Overburden Drilling Management (Ottawa, ON)
using electric-pulse disaggregation (EPD). The heavy mineral separates typically contained zir-
con, apatite and pyrite. The mineral separates were mounted in epoxy and polished to reveal the
central portions of grains. A combination of optical microscopy and optical cathodoluminescence
was used characterize zircon populations and to identify targets for laser ablation. Colourless to
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Plate 3. A) Field photograph; B) Hand sample; C, D) Photomicrograph (in plane-polar and
cross-polar light, respectively) of sample 13AM284.

pale-brown unfractured grains yielded the most concordant data but representatives of all grain
colours were sampled to ensure an unbiased assessment of the detrital zircon population.

U-Pb zircon geochronology data were collected at the University of New Brunswick Micro-
Analysis of Natural Trace-element and Isotope Systematics (MANTIS) laboratory using an
Applied Spectra Inc. RESOlution™ M-50 193 nm excimer laser system coupled Agilent 7700x
and 8900 ICPMS. Ablation was performed in a large-volume Laurin Technic Pty S-155 cell con-
nected to the ICP-MS using Nylon tubing and two in-line ‘squid’ smoothing devices. Sensitivity
and plasma robustness were tuned on each ICP-MS platform using NIST610 glass. All zircon
ablations were performed using an on-sample energy (fluence) of 3 J/cm?, a laser firing rate of 4
Hz, and a beam size of 17-24 um. Each analysis consisted of 30 seconds of ablation followed by
a gas background of 30 seconds. Samples and standards were distributed through the sequence to
correct for instrument drift and mass bias. The FC-1 zircon (Paces and Miller, 1993) was used as
a primary standard for all U-Pb measurements and age determinations, whereas Plesovice zircon
was run as an unknown for quality control (QC) purposes; the measured age of 337 = 2 Ma for
Plesovice zircon was within error of the accepted value of 337.13 + 0.37 Ma (Slama et al., 2008).
Approximate concentrations for U, Th and Pb isotopes were calculated using NIST610 as primary
standard and assuming 48% Zr in zircon.
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Plate 4. A) Field photograph; B) Hand sample; C) Photomicrograph (in plane-polar and cross-
polar light, respectively) of sample 13AM332A.

Offline data reduction was performed using the Iolite 3.7 software with the “VizualAge” data
reduction scheme (DRS). This data reduction includes a calculation of **Pb-corrected isotope
ratios based on the terrestrial Pb—Pb evolution model of Kramers and Tolstikhin (1997).

MAXIMUM DEPOSITIONAL AGE (MDA) CALCULATION METHODOLOGY

MDA calculations follow the procedures and recommendations outlined by Vermeesch
(2021a, b). This unbiased, statistical approach uses the single-grain concordia ages, as per Ludwig
(1998) to avoid ambiguities involving the three isotopic chronometers conventionally used in age
determinations (**Pb/**U, *’Pb/**U and *’Pb/**Pb). It employs a minimum age model to deter-
mine the ‘maximum likelihood age’ (MLA) and advocates for use of a concordia distance filter
(log-ratio-based discordance filter) to minimize the removal of grains deemed as discordant.

The unfiltered isotopic data and age calculations are in Appendices B through F. Concordia
plots are displayed at both ‘recent to 3.0 Ga’ and ‘recent to 1.0 Ga’ scales so that both the entire
age distribution and the youngest age cluster can be visualized (Appendix G). The age distribution
for each sample is represented using Kernel density estimation plots, which apply an algorithm to



| 25 Ao NTIMETRES

S ,- » ls- ‘%’ -
Plate 5. A) Field photograph;, B) Hand sample; C, D) Photomicrograph (in plane-polar and
cross-polar light, respectively) of sample 13AM427B.

the density distributions that effectively smooths the density distribution curve without changing
the position of the peaks or its overall shape (Figure 3).

RESULTS

13AM160A

The calculated single-grain concordia ages for this sample range between 587and 2792 Ma.
Of the 119 zircons analyzed, 77 passed the concordia distance filter. Most grains (61%, or 73
grains) are Neoproterozoic, 16 are Mesoproterozoic, 6 grains are Paleoproterozoic and three
grains are Archean in age. Of the Neoproterozoic grains, 13 are Tonian, 38 are Cryogenian and 42
are Ediacaran. The most prominent age peak is at 610 Ma, with small peaks at 640 and 730 Ma,
between 1000 and 1600 Ma, at 2000 and at 2700 Ma (Figure 3A). The maximum depositional age
of the rock is estimated at 603.2 + 3.3 Ma (at 2SE).

13AM227

The calculated single-grain concordia ages for this sample range between 576 and 2022 Ma.
Of the 142 grains analyzed, 100 grains passed the concordia distance filter. Of those 100 grains,

9
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nine are Paleoproterozoic, seven are Mesoproterozoic, four are Tonian, 44 are Cryogenian and 78
are Ediacaran. The most prominent age peak is at 620 Ma, with small peaks 1300, 1600 and 1900
Ma (Figure 3B). The maximum depositional age of the rock is 611.8 + 1.8 Ma (at 2SE).

13AM284
The calculated single-grain concordia ages for this sample range between 558 and 4119 Ma
(the latter analysis was highly discordant and contained high common lead (**Pb)). Of the 136

grains analyzed, 47 passed the concordia distance filter. One grain is Archean, three are
Paleoproterozoic, two are Mesozoic, two are Tonian, 15 are Cryogenian and 113 are Ediacaran.

10



The most prominent age peak is at 590 Ma, with small peaks at 1200 and 1900 Ma (Figure 3C).
The maximum depositional age of the rock is 584.9 & 3.3 Ma (at 2SE).

13AM332

The calculated single-grain concordia ages for this sample range between 557 and 2527 Ma.
Of the 199 grains analyzed, 128 passed the concordia distance filter. Two are Archean, 18 are
Paleoproterozoic, 24 are Mesoproterozoic, 11 are Tonian, 35 are Cryogenian and 109 are
Ediacaran. The most prominent age peak is at 620 Ma, with intermittent small peaks between 730
and 2000 Ma, and a very small peak at 2500 Ma (Figure 3D). The maximum depositional age of
the rock is 602.6 + 2.5 Ma (at 2SE).

13AM427

The calculated single-grain concordia ages for this sample range between 570 and 2823 Ma.
Of the 123 grains analyzed, 61 passed the concordia distance filter. Three are Archean, eight are
Paleoproterozoic, 11 are Mesoproterozoic, four are Tonian, 27 are Cryogenian and 70 are
Ediacaran. The most prominent age peak is at 600 Ma, with intermittent small Proterozoic peaks
at 990, 1200, 1400, 1800, 2000 and 2200 Ma, and two small Archean peaks at 2700 and 2800 Ma
(Figure 3E). The maximum depositional age of the rock is 598.5 = 2.2 Ma (at 2SE).

DISCUSSION

Four of the five samples yielded MDAs (using the Maximum Likelihood Age method of
Vermeesch, 2021) of >600 Ma (within error), as anticipated based on existing U-Pb (TIMS; zir-
con) constraints between 620 and 600 Ma for rocks of the Connecting Point Group. Sample
13AM284, however, yielded a younger MDA of 584.9 &+ 3.3 Ma. It therefore seems likely, then,
that the Connecting Point Group contains a component of marine strata that is significantly
younger than the previously interpreted age range of deposition. A possible explanation for the
young age of detrital zircon at sample site 13AM284 is the presence of an unrecognized uncon-
formity. About 2 km north of the sample site (Station 15AMO096; see Figure 2), a possible faulted
unconformity was noted (Plate 6A), but mapping at 1:50 000-scale failed to trace the structure
laterally. An immature sandstone with a scouring, erosional base (Plate 6B, C) was noted west of
this unconformity but a genetic or chronological link between these features has not been demon-
strated.

RECOMMENDATIONS

Related future research should include detailed stratigraphic and sedimentological analysis of
the Connecting Point Group in the Sweet Bay area. Continuity of the ca. 610 Ma olistostrome and
the possible unconformity referred to here should both be explored. Such work should be conduct-
ed with supporting structural analysis and targeted sampling of select units for further detrital zir-
con analysis. In addition, the detrital zircon data presented here should be studied further for
provenance implications.

11
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Plate 6. A) Possible faulted unconformity (yellow arrow) between thin-bedded, grey-green fine-
grained sandstone to siltstone (lower half of photo) and crudely stratified, grey, medium- to
coarse-grained sandstone (view to the east; Station 15AM096 on Figure 2); B) Medium- to
coarse-grained grey sandstone appears to cut or scour into grey-green fine-grained siltstone
(view to the north, Station 15AM093 on Figure 2); C) Pebble- to boulder-sized rip-up clasts of
underlying grey-green siltstone in basal layer of overlying coarse-grained, pale-grey sandstone
(Station 15AM093).

NOTES ON THE DATABASE
Location data is reported in Table 1. Abbreviations used in the appendices are defined in Table
2. Appendix A contains the maximum depositional age estimates. Isotopic data for each sample is
in appendices B through F. Concordia plots (at two scales) are provided for each sample in
Appendix G. Analyses of reference materials are in appendices H through K.
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Table 1. Sample locations

Sample

Location

13AM160A
13AM227A
13AM284
13AM332
13AM427B

48.396685° North; -53.582682° West
48.507128° North; -53.733142° West
48.524205° North; -53.657782° West
48.505028° North; -53.605567° West
48.403677° North; -53.620583° West

Table 2. Abbreviations used in the appendices

Abbreviation Explanation

z zircon

bl blue

gy grey

ylw yellow

dk dark

SE standard error

Disc discordance

Diff difference

ppm parts per million
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