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1. Supplementary text: Oxcal code

The complete code for the Placentia Bay age models, Model | and Model II, follows. All models were developed using
Oxcal v.4.4.4 (Bronk Ramsey, 2009). The main difference between Model I and Il is that Model | includes only a single
“Delta_R” calculation for the whole core, while Model 11 models independent Delta_Rs for each radiocarbon date, and the
chronology is constrained by two tephra ages; Mazama Ash, and White River Asheastern lobe. Secondarily, Model 1l

includes a slightly reduced interpolation rate, given its added complexity. Both models produced outputs at 1 mm depth
resolution.

1.1 Model |

// Delta_R values updated for Marine20
Options()
{
Curve="marine20.14c";
¥
Plot()
{
Delta_R("Whole-core Delta",N(-29,56));
P_Sequence("Placentia Marine20 Model",1,10,U(-2,2))
{
Boundary();
R_Date("AAR-12117",9521,86)
{
z=457.5;
¥
R_Date("AAR-15768",8905,70)
{
7=392.5;
¥
R_Date("AAR-15767",8072,73)
{
7=284.5;
¥
R_Date("AAR-17062",7199,73)
{
z=195.5;
¥
R_Date("AAR-15766",6730,69)
{
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z=174.5;

¥
R_Date("AAR-17061",5979,70)
{

z=146.5;

¥
R_Date("AAR-15765",4821,67)
{

z=116;

¥
R_Date("AAR-17060",3993,66)
{

z=77;

¥
R_Date("AAR-15764",1306,70)
{

z=34.5;

¥

Date("Core top", Exp("exponential decay", 50 , 1007.7, 2007.7))

{
z=0;
¥
Boundary();
+
¥

1.2 Model 11

/I Delta_R values updated for Marine20

Options()

{
Curve="marine20.14c";
¥

Plot()

{

P_Sequence(*"Placentia Marine20 Model",1,1,U(-2,2))

{

Boundary();
Delta_R("D1",N(-29,224));
R_Date("AAR-12117",9521,86)

{
z=457.5;
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Delta_R("D2",N(-29,224));
R_Date("AAR-15768",8905,70)
{

z=392.5;

¥

Delta_R("D3",N(-29,224));
R_Date("AAR-15767",8072,73)
{

7=284.5;

h

Delta_R("D4",N(-29,224));
R_Date("AAR-17062",7199,73)
{

z=195.5;

¥

Calculate("Mazama","+")

{

Date("MazamaAge", N(calBP(7572), 18));

U("MazamaUncertainty",-53,53);
7=192.5;

3

Delta_R("D5",N(-29,224));
R_Date("AAR-15766",6730,69)
{

z=174.5;

¥

Delta_R("D6",N(-29,224));
R_Date("AAR-17061",5979,70)
{

7=146.5;

¥

Delta R("D7",N(-29,224));
R_Date("AAR-15765",4821,67)
{

z=116;

¥

Delta_R("D8",N(-29,224));
R_Date("AAR-17060",3993,66)
{

z=77,

b3



Delta_R("D9",U(-1000,1000));
R_Date("AAR-15764",1306,70)
{
z=34.5;
125 )
Calculate("WRAe","+")
{
Date("WRAeAge", N(calBP(1098), 1));
U("WRAeUncertainty",-44,44);
130 z=32.5;
¥
Date("Core top", Exp("test exp", 50 , 1007.7, 2007.7))
{
z=0;
135 %
Boundary();
I3
3

1.2 Similarity coefficient formula

140 The similarity coefficient formula (Borchardt et al., 1972) used to compare glass electron microprobe analyses (EPMA) from

cryptotephra deposits in Core Al07-10G is detailed below.

M=

Rq

d(ap)=—=t—

d(a,B) = similarity coefficient for comparison
between sample A and sample B.

i = element number

n = number of elements

Ri = Xia/XiB, if XiB = Xia

Ri = XiB/Xia if Xia > XiB

Xi = concentration of elementiin sample A
Xi = concentration of elementiin sample B.
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1.3 Details for compositional principal component analysis

Principal Component Analysis (PCA) for compositional data was conducted according to the approach of Filmoser et al.
(2018). First, data were pre-processed using the "impCoda" function from the "robCompositions"” package (Templ et al.,
2011) to address missing values in the input data (here, zeros). This function initialized the missing values based on K-
nearest neighbours (k=5). Then iterative least-trimmed squares regression was used to refine the estimates for the zero
values. On this pre-processed result, we used the "pcaCoDa" function from the same package to run principal component
analysis on the compositional data, following Filmoser et al. (2009) (but not their robust algorithm as outliers were not a
problem in this dataset). The data was first converted into isometric log-ratio coordinates. Then the conventional PCA
method was applied. The resulting loadings and scores were then retransformed to centred log-ratio space, allowing the
production of a compositional PCA score plot. Loading vectors are not shown in the present work but can be generated from
this centred log-ratio method.

2. Supplementary tables

Electron microprobe analyses (EPMA) were made on 08/12/21 and 10/11/2022 with wavelength dispersive spectrometry on
a JEOL 8900 Superprobe at the University of Alberta. A 5 um beam diameter was used with a 15 keV accelerating voltage,
and 6 nA beam current, with time-dependent intensity corrections applied to Na to compensate for the smaller beam
diameter (e.g., Jensen et al., 2008, 2021). Offline corrections were made to the data because of minor, but consistent offsets
on Na,O (08/12/21) and SiO,, Al,0; and Na,O (10/11/2022) using accepted values from reference standard 1D3506. This
ensures these data are fully comparable to reference data of Mazama and WRAe collected on the same probe, but on
different days. Therefore, EPMA from Placentia Bay samples and Old Crow tephra, which is used to track instrumental drift,

were correct for these offsets.

Table S1: Major-minor EPMA analyses from cryptotephra deposits 10G_195 and 10G_35 in core Al07-10G, Placentia Bay. UA n.
refers to the University of Alberta ascension number.

H,O

Sample UAN. Si0, TiO2 AlLO; FeOf MnO MgO CaO Na,O K,O0 Cl Total Diff

Date

10G_35 UA3768 7352 022 1458 152 0.07 040 183 450 312 031 100 -0.23 08/12/21
10G_35 UA3768 7354 022 1472 143 004 041 187 430 320 036 100 0.51 08/12/21
10G_35 UA3768 7359 019 1505 146 003 043 18 416 3.03 0.27 100 0.91 08/12/21
10G_35 UA3768 7366 021 1464 156 007 035 192 415 316 037 100 1.01 08/12/21
10G_35 UA3768 7390 020 1428 142 007 041 190 448 3.06 037 100 0.18 10/11/22
10G_35 UA3768 73.19 017 1516 153 008 044 192 411 314 034 100 1.01  10/11/22
Mean - 7357 020 1474 149 006 041 188 428 312 034 - 0.57 -
StDev - 023 002 032 006 002 003 004 017 006 0.04 - 0.51 -
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10G_195 UA3769 72.05 044 1432 195 0.04 048 159 576 297 050 100 10.75 08/12/21
10G_195 UA3769 7237 038 1495 193 0.04 043 159 533 280 0.22 100 420 08/12/21
10G_195 UA3769 7238 043 1473 188 0.06 043 151 571 273 018 100 0.78 08/12/21
10G_195 UA3769 7250 045 1501 1.8 0.06 046 161 489 290 0.34 100 10.62 08/12/21
10G_195 UA3769 7255 042 1465 188 002 050 156 534 294 018 100 1.78  08/12/21
10G_195 UA3769 72.64 044 1457 190 0.05 048 161 533 285 018 100 081 08/12/21
10G_195 UA3769 72.84 043 1467 190 0.03 044 155 514 283 015 100 -0.12 08/12/21
10G_195 UA3769 72.86 044 1479 174 0.06 045 156 523 274 019 100 239 08/12/21
10G_195 UA3769 72.88 043 1456 193 0.03 050 155 521 278 017 100 0.14 08/12/21
10G_195 UA3769 72.95 048 1481 190 0.07 048 160 467 285 025 100 515 08/12/21
10G_195 UA3769 7298 045 1455 184 0.06 051 165 510 271 017 100 0.70 08/12/21
10G_195 UA3769 73.02 042 1452 189 0.08 046 156 509 284 017 100 059 08/12/21
10G_195 UA3769 73.10 040 1462 180 0.01 044 155 514 277 021 100 203 08/12/21
Mean - 7270 043 1467 188 005 047 158 523 283 0.22 - 3.06 -
StDev - 031 002 019 006 002 003 004 029 0.08 0.10 - 3.72 -

Table S2: Major-minor EPMA analyses from INTAV secondary standards; Lipari 1D3506 and Old Crow tephra (Kuehn et al.,
170 2011).

Sample Si0, Ti02 AlLO; FeOy MnO MgO CaO NaO K;0O Cl Total H,O Diff. Date
ID3506 7470 011 1337 148 004 004 069 404 530 031 100 0.24 08/12/2021
ID3506 7438 005 1329 159 0.06 006 073 432 529 031 100 -1.15 08/12/2021
ID3506 7434 004 1339 154 0.07 004 073 424 537 030 100 -0.03 08/12/2021
1D3506 7469 0.04 13.13 1.56 0.07 0.02 0.75 4.32 5.19 0.30 100 0.27 08/12/2021
Mean 7453  0.06 13.30 154 0.06 0.04 0.73 4.23 528 0.31 - -0.17 -
StDev 0.19 0.04 0.12 0.05 0.01 0.02 0.02 0.13 0.07 0.01 - 0.67 -

Old Crow 7524  0.27 13.01 1.70 0.08 0.29 1.53 4.15 355 024 100 4.28 08/12/2021
Old Crow 7544 0.32 12.95 1.62 0.03 0.33 145 3.77 3.85 0.28 100 4.22 08/12/2021
OldCrow 7480 0.33 13.19 1.74 0.04 0.29 1.50 3.98 3.96 0.23 100 4.69 08/12/2021
Old Crow 7543 0.29 13.42 1.72 0.08 0.26 1.46 3.56 3.57 0.26 100 5.4 08/12/2021
Mean 75.23 0.30 13.14 1.70 0.06 0.29 1.49 3.87 3.73 0.25 - 4.64 -

StDev 0.30 0.03 0.21 0.05 0.02 0.03 0.04 0.26 0.20 0.02 - 0.54 -

1D3506 7483  0.07 13.25 1.56 0.07 0.04 0.72 4.08 5.15 0.29 100 0.37 08/12/2021
1D3506 75.09 0.02 13.06 1.55 0.09 0.06 0.74 3.93 521 034 100 0.9 08/12/2021
1D3506 7478  0.09 13.25 1.58 0.04 0.06 0.74 3.88 532 0.33 100 0.54 08/12/2021
1D3506 7471  0.10 13.33 154 0.07 0.02 0.73 4.06 5.16 0.35 100 0.92 08/12/2021
1D3506 7446  0.10 13.25 1.59 0.06 0.03 0.72 431 525 0.31 100 0.34 08/12/2021
1D3506 7460  0.03 13.30 1.60 0.08 0.03 0.77 4.07 5.24 0.34 100 1.07 08/12/2021
Mean 7474  0.07 13.24 157 0.07 0.04 0.74 4.06 5.22 0.33 - 0.69 -

StDev 0.21 0.04 0.09 0.02 0.02 0.02 0.02 0.15 0.06 0.02 - 0.31 -

OldCrow 7539 0.28 1318 1.66 0.06 029 146 380 3.68 0.27 100 5.45 08/12/2021
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OldCrow 7487 031 1321 1.75 0.05 029 150 399 382 027 100 55 08/12/2021
OldCrow 75.00 030 1319 1.79 0.05 033 152 378 382 027 100 4.65 08/12/2021
OldCrow 7498 030 1332 1.66 0.03 029 146 402 374 028 100 4.7 08/12/2021
OldCrow 7513 024 1329 1.72 0.05 023 143 400 367 030 100 4.3 08/12/2021
OldCrow 7515 030 13.03 1.64 0.09 028 150 422 360 024 100 4.4 08/12/2021
Mean 7509 029 1320 170 0.06 029 148 397 372 027 - 4.83 -

StDev 0.18 0.02 0.10 0.06 0.02 003 003 016 0.09 0.02 - 0.52 -

1D3506 7452 009 1352 161 0.09 003 070 403 514 035 100 0.74 10/11/2021
1D3506 7435 003 1339 161 0.06 001 076 431 523 029 100 0.04 10/11/2021
1D3506 7453 013 1320 170 0.06 006 076 415 513 037 100 0.59 10/11/2021
1D3506 7483 004 1301 166 0.10 006 073 417 511 036 100 1.24 10/11/2021
1D3506 7472 004 1333 154 0.03 005 078 416 510 033 100 0.68 10/11/2021
Mean 7459 007 1329 162 0.07 004 075 417 515 034 - 0.66 -

StDev 0.19 0.04 0.19 0.06 0.03 002 003 010 005 0.03 } 0.43 3

OldCrow 7489 031 1352 1.67 0.07 031 150 379 372 028 100 5.21 10/11/2021
OldCrow 75.01 033 1332 165 0.08 028 144 39 374 024 100 4.15 10/11/2021
OldCrow 7467 032 1343 1.73 0.00 032 153 393 38 029 100 4.10 10/11/2021
OldCrow 7511 032 1344 1.70 0.05 027 150 380 360 028 100 6.01 10/11/2021
OldCrow 7466 035 1337 1.67 0.03 030 141 435 362 029 100 4.61 10/11/2021
OldCrow 7488 031 13.08 1.67 0.05 029 151 426 371 031 100 3.40 10/11/2021
Mean 7487 032 1336 168 0.05 030 148 402 371 0.28 - 4.58 -

StDev 0.18 0.02 0.15 0.03 0.03 002 005 024 009 0.02 3 0.92 3

1D3506 7459 008 1331 155 0.11 004 075 410 521 035 100 0.47 10/11/2021
1D3506 7455 007 1317 170 0.04 006 079 419 517 034 100 0.90 10/11/2021
1D3506 7488 005 1315 159 0.04 005 074 414 508 035 100 0.70 10/11/2021
1D3506 7501 008 1321 156 0.10 004 071 379 522 035 100 1.81 10/11/2021
1D3506 7483 004 13.01 166 0.10 006 073 417 511 036 100 1.24 10/11/2021
1D3506 7472 004 1333 154 0.03 005 078 416 510 033 100 0.68 10/11/2021
Mean 7476 006 1320 1.60 0.07 005 075 409 515 0.35 - 0.96 -

StDev 0.18 0.02 0.12 0.06 0.04 001 003 015 006 0.01 - 0.49 -

OldCrow 7489 031 1352 1.67 0.07 031 150 379 372 028 100 5.21 10/11/2021
OldCrow 7501 033 1332 1.65 0.08 028 144 39 374 024 100 4.15 10/11/2021
OldCrow 7467 032 1343 1.73 0.00 032 153 393 38 029 100 4.10 10/11/2021
OldCrow 7511 032 1344 1.70 0.05 027 150 380 360 028 100 6.01 10/11/2021
OldCrow 7466 035 1337 1.67 0.03 030 141 435 362 029 100 4.61 10/11/2021
OldCrow 7488 031 1308 1.67 0.05 029 151 426 371 031 100 3.40 10/11/2021
Mean 7487 032 1336 168 0.05 030 148 402 371 0.28 - 4.58 -

StDev 0.18 0.02 0.15 0.03 0.03 0.02 005 024 0.09 0.02 - 0.92 3
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Table S3: The 20 points nearest to Placentia Bay, NL study site, collated from CALIB marine reservoir correction database, with
regard to Marine20 calibration curve (Reimer and Reimer, 2001). Weighted Mean AR= -29. Uncertainty= 56.

Map n. Latitude Longitude AR c

749 46.00 -56.00 22 30

33 45.00 -55.00 -39 24
743 46.53 -51.53 -3 50
753 45.50 -50.50 -113 40
908 51.37 -55.58 -49 30
890 52.00 -56.07 76 50
847 51.46 -57.24 -9 20
836 51.47 -57.25 -144 50
839 51.47 -57.25 -154 80
747 46.13 -60.62 -43 40
898 53.80 -56.43 -88 40
892 53.77 -56.92 12 40
893 53.77 -56.92 -48 40
894 53.77 -56.92 -98 40
895 53.77 -56.92 72 40
909 53.77 -56.92 -48 40
912 53.77 -56.92 -28 40
841 50.28 -61.16 77 60
852 48.25 -62.00 66 50
907 54.45 -57.22 -98 40
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