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Volcanoes of the Passive Margin:
The youngest magmatic event in Eastern North America

DR1. Methods

Rock samples were collected from dikes, plugs and diatremes in VA and WV (locations
shown in Fig. 1 and Table DR1). “°Ar/**Ar ages were determined at the U.S. Geological Survey
(USGS) in Reston, VA for four amphibole and one whole rock matrix samples. The amphibole
samples were prepared using standard mineral separation techniques described by Kunk and
McAleer (2011) to a purity of greater than 99.9 percent. The whole rock sample was processed
using the same techniques to remove phenocrysts from the matrix and concentrate the ground
mass. Samples were irradiated in two packages (KD55 & KD57) in the central thimble facility at
the TRIGA reactor (GSTR) at the U.S.G.S., in Denver, CO. The monitor mineral used in both
packages was FCT-3 sanidine with an age of 27.79 Ma (Kunk et al., 1985; Cebula et al., 1986)
relative to MMhb-1 at 519.4 + 2.5 Ma (Alexander et al., 1978; and Dalrymple et al., 1981).
Following irradiation the samples were analyzed at the USGS in Reston, VA. The samples were
heated in a small volume, molybdneum-lined, low-blank tantalum resistance furnace similar to
that described by Staudacher (1978). After the gases from the samples were cleaned, the samples
were then analyzed using a VG 1200B or a MAP 216 mass spectrometer. Data reduction was
done using updated versions of the computer programs ArAr* (Haugerud and Kunk, 1988), and
Mass spec (Deino, 2001) respectively. Plateau ages were determined using the definition of
Fleck, et al. (1977) as modified by Haugerud and Kunk (1988). Inverse isotope correlation
analysis of the analytical data to assess if non-atmospheric argon components were trapped in
any samples and to calculate an inverse isochron age was done using the method of York (1969).
All stated analytical uncertainties are 1c. Uncertainties for the individual step ages do not
include the uncertainties in the irradiation parameter “J”, uncertainties for the production of
interfering isotopes produced during neutron irradiation, or the uncertainty in the age of the
monitor mineral. Only plateau and isochron ages include the uncertainty in the irradiation
parameter “J”. A more detailed description of the analytical and data reduction techniques can be
found in Kunk and McAleer (2011), Hagarud and Kunk (1988), and Deino (2001)

Alteration-free rock chips of sample matrices (to exclude any xenocrysts or
xenoliths) were selected under stereoscope microscope. These chips were powdered in an
alumina mill and then fluxed into homogeneous glass disks with ultrapure Li,B40; from Spex®
(certified <<1 ppm blank for all trace elements) at the Petrology Lab at Virginia Tech for XRF
and ICP-MS analyses. Major element geochemistry was collected with a Panalytical EDS-XRF
with a silicon detector at the department of Geosciences at Virginia Tech. The accuracy for
USGS standard BHVO-2g (run as an unknown) was better than 1.5% for most major elements
but Na,O, K;O, and P,Os that was better than 8% within reported values. The average RSD for
10 replicates of BHVO-2g were <1.6% for all major elements. Trace elements from fluxed
glasses were collected with an Agilent 7500ce ICPMS coupled with a Geolas laser ablation
system following the procedures detailed in Kelley et al. (2003) and Gazel (2012), with a He
flow rate ~1 L/m — 5 Hz and an energy density on sample ~ 7 — 10 J/cm?. Sample data were



calibrated against fluxed glasses of USGS standards BHVO-2g, BCR-2g, and BIR-1g, using Ti
from XRF as an internal standard and the standard values from Kelley et al. (2003). The average
relative accuracy for 10 replicates of BHVO-2g (run as an unknown) was better than 5% for
most trace elements except Rb, Sr, Sn, Yb, and Th ( better than 15%). The average precision for
BHVO-2g was a RSD <5% for all elements with the exception of Ni, Cu, Gd, Yb, Lu, and Th
(<7%,).

We measured radiogenic isotope ratios at the University of North Carolina (UNC)
and at the Center for Elemental Mass Spectrometry (CEMS), University of South Carolina
(USC). Isotopic ratios for Pb, Nd, and Sr were obtained on the VG Sector 54 thermal ionization
mass spectrometer at UNC following procedures highlighted in Gray et al. (2008), and on a
Neptune multi collector ICPMS at USC. Mass fractionation correction of 0.12%/amu as
determined by replicate analyses of NBS-981 was used for Pb isotopic ratios on the TIMS. At
CEMS/USC Pb isotope ratios were determined by the Tl-addition technique (White et al., 2000).
The NBS-981 was determined at **°Pb/***Pb = 16.936 + 0.001, **’Pb/***Pb = 15.490 + 0.001,
208pp204ph = 36,694 + 0.003 (2 standard deviations, = 13). Isotopic ratios for Nd were
normalized to **Nd/***Nd = 0.7219 and the Nd standard JNdi was measured at “**Nd/***Nd =
0.5121 and 0.512112 + 0.000007 (n=6) at USC. Isotopic ratios for Sr were normalized to
83r/%sr = 0.1194 and replicate analyses of standard NBS-987 yielded 'Sr/%°Sr =0.710258 at
UNC and 0.710320 + 0.000012 at USC. All Sr measurements are reported relative to NBS-987
%7Sr/*°Sr = 0.710250.

DR2. Detailed Description of ““Ar/*°Ar Results

The age spectra from the four dated amphibole samples are of variable quality. Age
spectra of samples 12DJHQ1 and DRBB-66 (Figure DR1A and DR1B and Table DR2) both
yielded plateau ages containing a large majority of gas (95 and 76 %) in each sample at 47.0 £
0.2 and 47.9 + 0.2 Ma respectively. Inverse isotope correlation analysis of the age spectrum data
(Figure 1A & B) resulted in virtually identical ages (47.1 + 1.2 and 47.8 £ 0.3 Ma) with
acceptable MSWD (0.178 and 2.4) and atmospheric initial “>Ar/**Ar ratios (308 + 9 and 304 +
11). The age spectrum of sample 12DJ631D1 did not yielded an age plateau, but except for the
first release step, the spectrum is essentially flat and has an average age of 46.9 = 0.2 Ma.
Inverse isotope correlation analysis of the age spectrum data (Figure DR1C, Table DR2) results
in an apparent age of 46.9 + 0.2 Ma with MSWD= 0.1 and an atmospheric initial “’Ar/*°Ar ratio
(293 + 293 + 31). The age spectrum of amphibole sample 12DJ631C, did not yield an age
plateau and is quite disturbed in the upper temperature steps climbing to ages as high as 68 Ma.
Inverse isotope correlation analysis of the data from this sample did not produce a useful age
(Figure DR1D, Table DR2).

The plateau ages of amphibole samples 12DJHQ1 and DRBB-66 give the most precise
results of the samples analyzed and are interpreted to represent the time of dike emplacement.
However, their ages are not the same within the limits of error when tested using the critical
value test of Dalrymple and Lanphyre (1969, p. 120) suggesting that the emplacement of the
Eocene dikes may have occurred over an interval of about 1 Ma from about 47.9 + 0.2 Ma to
47.0 £ 0.2 Ma. The 46.9 + 0.2 average and inverse isotope correlation of amphibole of sample
12DJ631D1 while of somewhat lesser quality strongly support the younger end of this age range.



These ages fall within the range of previously published K/Ar data (Southworth et al., 1993), but
are considerably more precise.

The age spectrum of basaltic matrix from sample Trimble Knob A was somewhat
disturbed and did not yield an age plateau (Figure DR1E, Table DR2). Inverse isotope
correlation analysis also failed to resolve an age for this sample. Nonetheless, the individual step
ages for this sample range in age from 50.1 Ma to 46.4 Ma with a total gas age of 48.2 Ma. This
age is the same as those of three of the amphiboles discussed above, but is about 12-13 Ma older
than a K/Ar age reported by Southworth et al., (1993) for a sample collected from the same
outcrop. This large difference in age together with the lack of any other ages in the younger ~35
Ma range strongly suggests that the data for their sample from Trimble Knob is in error.

DR3. Petrological Modeling

Determining the source lithology of a suite of magmatic samples is not only important for
the overall geotectonic interpretation of the magma genesis, but it is crucial to petrological
modeling based on parameterization of experimental data and observations made on mantle
peridotite sources. In recent years, the development of new petrological methods based on major
element geochemistry (eg., Sobolev et al., 2005; Herzberg and Asimow, 2008; Dasgupta et al.,
2007) provided new insights for the composition of magma source lithology. Finally,
constraining magma oxidation state is fundamental to calculating primary compositions in
equilibrium with the melting mantle source as the proportion of Fe*"’Fe?", as only Fe?* strongly
affects olivine-melt equilibrium modeling.

In order to calculate the melting condition that produced the Eocene magmatic event in
the ENAM, we used the thermobarometer developed by Lee et al. (2009) to produce primary
magmas compositions and model the temperature and pressure of the melting regime. The
thermometer in this model is based on olivine-melt Fe-Mg exchange, while the barometer is
based on Si activity in melts in equilibrium with orthopyroxene+olivine. To use this
thermobaromer, samples must be olivine controlled (as verified by major element geochemistry
and petrographic studies). Olivine was then added by an incrementally calculation (using a
constant Kp = 0.3 for the Fe*""Mg exchange) until the melts reached equilibrium with mantle
olivine (assumed to be Fogp). For the H,O content, we used 1 wt% H,O from Sacco et al. (2011)
and we assumed 0.15 Fe®* as suggested by Kelley and Cottrell (2009) for samples with 1 wt%
H,0. An uncertainty of 1 wt% H,O introduces a temperature uncertainty of 20°C; and 10%
Fe**/Fer of 40°C and 0.3 GPa.

After this we used the CaO-MgO-SiO2 composition of the primary magmas following
the model proposed by Herzberg (2010) and Gazel et al. (2011) to determine if the samples were
produced by melting a peridotite source. Once the primary magmas from a peridotite source
were determined, we calculated the mantle potential temperature in °C, with the following
equation Tp=1463+12.74*Mg0-2924/MgO (Herzberg and Asimow, 2008). The T uncertainty is
~60 °C (Herzberg and Gazel, 2009), making calculated Tps (reported in Table DR1) within the
range of ambient mantle or slightly elevated than ambient mantle (e.g. Putirka, 2005; McKenzie
et al., 2005; Herzberg et al., 2007). Finally, for the set of samples used in this study we found
negative correlation between Gd/Yb (ratio fractionated by garnet in the source during melting)



and pressure of equilibration (Figure DR2). This is consistent with an increase in the modal
abundance of garnet in the mantle source with increasing pressure (e.g., Johnson, 1998),
independently supporting the pressure estimates.

DR4. Assessment of Crustal Interaction

In order to evaluate if the radiogenic signatures found in the Eocene VA intraplate
magmas (Fig. 3 main text, Table DR1) are related to mantle sources and not crustal
contamination, we produced an assessment of crustal interaction. To do this we compiled all the
available isotopic compositions for the local Blue Ridge crustal basement. The crustal end-
members include gneisses, diorites-granites, and charnokites from Pettingill et al. (1984) and
Sinha et al. (1996). These samples are corrected to the average eruptive age of the VA Eocene
magmatism ~50Ma (Fig. DR3). To estimate the effect of depleted mantle sources we included
local MORB samples, collected offshore from the VA Eocene magmas (Janney et al., 2001).
Finally we produced assimilation-fractional crystallization modeling (AFC, DePaolo, 1981) with
our end-member sample TK5 and a representative crustal end-member (Fig. DR3). For TK5, we
used a modal composition of 30% olivine + 30% clinopyroxene + 40% plagioclase determined
as CIPW norm of the primary magma composition in equilibrium with mantle (Fogo) and the
partition coefficients compiled by Rollinson (1993), and Pb from McKenzie and O'Nions (1991).

In terms of Pb isotopes the local Blue Ridge crust is surprisingly unradiogenic
(*°°Pb/*Pb < 17.6; 2'Pb/?°°Pb 15.52-15.65; °®Pb/***Pb 36.5-37.5, Fig. DR3). This is clear
evidence that the Pb isotopes signatures are not controlled by crustal contamination, and if
anything, will produce less radiogenic magmas. AFC modeling failed to explain the Pb-data
array of the Eocene magmas. Thus, the Pb-isotopes compositions are more consistent of mixing
of MORB (Depleted Mantle) and HIMU sources (Figs. DR3A and DR3B). Although, Sr-
isotopes from the VA samples may be controlled by crustal interaction by some degree, they are
also within the range of expected mantle values from other Atlantic intraplate settings (Fig. 3,
main text), explained by mixing of MORB and HIMU sources (Fig. DR3C). Finally, the Nd-
isotopes from four of our VA Eocene samples can be explained by AFC modeling (Fig. DR3D).
Nevertheless, it is important to keep in mind that similar Nd-isotopes compositions have been
found in the Cape Verde Archipelago (Fig. 3, main text). The rest of the samples can be
explained by mixing of MORB and HIMU sources, consistent with the results of Pb and Sr
systems.
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FIGURE CAPTIONS

Figure DR1: Age spectra and isochrons for “°Ar/*°Ar age dating. (a) 12DJHQ1 (b) DRBB-66 (c)
12DJ631D1 (d) 12DJ631C (e) Trimble Knob A.

Figure DR2: Gd/Yb (HREE fractionation) as a function of equilibration pressure (Section S3)
suggesting an increase in modal garnet in the residue of the deeper equilibrated magmas.

Figure DR3: Assessment of crustal interaction. Blue Ridge crustal basement from Pettingill et
al. (1984) and Sinha et al. (1996). Local MORB samples collected offshore of the VA Eocene
magmas from Janney et al. (2001). All samples are corrected to the average eruptive age of the
VA Eocene magmatism, ~50Ma. The blue lines represent AFC modeling crystallization
modeling (DePaolo, 1981) of sample TK5 and a representative crustal end-member. Every tick
mark represents F=0.1, for a maximum F=1. The rate of assimilation to crystallization
(R=dMa/dFc) of 0.5. The black lines represent mixing between MORB and HIMU sources.
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MHXeno 4 1 a2 789510 Basalt 569 158 e ns o021 057 147 202 079 035 9851 320 2306 m7 aa 1785 575 8160 1650 8511 09 1271 3504 019 w872 3119 s630 645 2585 531 181 581 050 576 120 353 054 359 060 306 166 244 aa1 094 1400 217

MH Summit 2 3awsle 789575 Basalt 569 159 104 1183 o021 965 179 251 078 035 9908 w67 26040 33615 sast 17188 8222 8900 1885 45235 013 10815 3556 024 46293 295 5851 624 289 192 172 saa 081 552 106 314 043 32 052 256 154 260 389 099 07031 000001 051279 000001 19293 0000 15565 0003 3889 0006 070358 051275 19102 15557 38602 1391 210
10: 3 3008 7895206 Basalt 555 157 B0 1128 020 049 pres 202 076 033 9860 a5 2. 1785 3 2013 9332 9319 1825 45907 %7 9831 27 020 50753 27 7.9 605 257 479 175 521 081 s 105 300 03 317 049 240 146 253 349 102 1385 208

MHL13 a a7 7895072 Basalt 550 159 we 1141 020 930 181 20 o081 035 9859 3 2372 35370 a5 15859 5980 702 1359 %652 29 1830 3320 01 5605 308 5626 65 250 540 178 saa 052 563 119 345 049 368 058 293 166 245 a19 052 07035 000001 051282 000000 19430 0000 15628 0000 39067 0001 070362 051277 19200 15619 38783 1391 206

s WA 95879 Bt 4820 02 4as7 217 Bs 20 019 961 pres 233 114 038 9832 2700 w510 38533 w7 1273 18 o148 2120 68037 us 173 3778 o7 3709 2730 5826 760 21 710 21 650 035 526 035 202 031 200 029 as3 231 235 31 100 07002 000001 051291 00001 20075 0002 15612 0002 39029 0004 070421 051287 19858 15.602 38805 126 249

THCOLUMN 6 3avas1 7958808 Basalt anas 218 14 121 020 983 1o 237 104 038 9809 w2 w21 a9 13000 9851 0837 1893 61037 ne 183 3729 088 38936 2717 se3e 708 176 678 205 654 085 s1 04 260 031 221 029 as2 226 384 320 05 129 251

1206138 7 W27 954177 Basalt 155 182 w2 10 018 FERTR 150 081 030 9743 % 01n sasa1 6121 20384 785 7580 28 63613 1876 1181 529 a2 35210 263 sads 703 2801 563 17 576 080 a1a 081 189 023 142 025 367 231 189 291 o083 070520 000001 05190 00001 19992 0000 15655 0000 39315 0001 070513 051286 19766 15600 30053

120063 s BRI IS Tachydacte 4970 16 6542 a1 1640 247 005 042 144 500 35 007 553 100 500 720 060 150 110 7000 40 2700 a0 300 700 083 7700 530 10400 100 5760 870 260 670 100 550 110 320 050 330 050 250 600 610 130 380

120163101 (same dike a5 1201631C) & 373 7954297 Trachydacite 4690 02

040 Hightown Dike 1 3842031 7961675 Basanite 4109 336 B 144 020 818 160 237 145 038 %685 07 36708 228 aass 3090 3330 no 3100 60115 w03 18389 3809 028 45087 2615 s394 758 3406 765 228 751 110 614 108 250 035 231 036 503 230 236 208 o084 070363 000001 051290 000000 1988 0001 15660 0000 39091 0001 070352 051285 19705 1651 38879

5 HullFarm i 3843117 7945103 Basanite 47 251 Be e 019 01 1250 266 049 037 9855 a7 e w154 578 11831 774 8016 710 46462 %3 20157 3366 153 28476 2500 5133 707 3136 706 209 728 102 542 036 235 030 194 031 s02 214 149 201 o085 070335 000001 051291 000001 19943 0004 15628 0008 39077 0006 070332 051286 19655 15614 38752 res 287

VAFCO36 2 3843117 7945103 Basanite a5 208 171 138 020 599 119 264 070 041 9721 w47 3027 1891 e 813 3166 8553 1045 58831 B6l 2672 a0 119 37343 2987 5970 513 3611 849 238 842 120 679 129 318 040 283 040 624 261 261 385 109

128 Wilfong 1 B 347419 7933241 Trachybasalt .3 217 1626 1225 020 410 826 38 162 059 941 w21 171 2031 261 918 2828 w2 309% 903.46 s s 5028 027 60238 3915 787 021 a2 892 262 826 119 627 112 250 037 202 035 616 307 409 a7 126 070365 000001 051283 000000 19579 0000 15651 0000 38 0.001 070361 051279 19023 15603 38602

120) HIGHTOWN QUARRY 2 10 384553 7960728 Trachydacite 47.00 02 6467 022 1543 369 022 052 138 525 356 on 9506 100 500 1030 120 120 2550 8000 6750 33700 00 38000 5800 125 1087.00 6380 250 110 4610 740 180 540 080 a0 00 260 040 250 050 870 410 1200 870 220

a1 15 3208 7910198 Trachybasalt 465 193 B2 105 019 794 1096 240 281 090 9525 7 17108 38558 w3 116 4430 188 8151 10404 3034 29706 13918 1675 181995 10635 18059 2021 7300 1157 328 952 121 505 110 277 036 202 038 507 757 511 169 229 070452 000001 051260 000000 19316 0000 1559 0000 39360  0.001 070420 051257 19089 15585 38979

Local CAMP Dikes (<200 Ma)

120 Mosgue 1 a3 7Bs7 Basalt 869 057 ws 101 018 e 1028 190 0a8 009 o767 29 19170 73139 0 i 1ms 076 1093 12308 2061 853 305 00 17085 710 1078 196 502 223 075 295 058 a01 052 258 038 283 o045 189 018 225 100 017

042 SINGERS GLEN WST0 7891020 Basalt 615 047 wss 1071 018 preey ass 168 oan 008 9800 33 1A 0w 2200 41T 16eST 7801 1038 13556 1961 5259 227 082 13013 sa0 na 152 673 178 036 228 048 303 on 212 032 229 036 129 01s 177 o081 013

Standard

BHVO-2 run at VT (n=10) SO Basalt 041 269 B3 nss (XY 717 nu 236 o050 025 a8 305 2913 29838 a0s  1s76 13085 10527 a5 208 823 195 2027 o1 13107 1589 3020 sn 2606 651 2m 650 102 s 108 2 034 22 on 4 126 144 130 01

Notes
Major element oxides reported in wi%, race elements n ppm
Samples with totals of 95% are rich in water bearing phases

Canada),
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Table DR2
Step Temperature “Ar Radiogenic Yield ®Ar,  CArPAr, K/Ca K/Cl Age Error
© (% of total) (%) (moles) (Ma) (Ma)
Sample:12DJHQ1 Amphibole 286KD57; J = 0.004846 + 0.25 %, wt. = 0.1995 g

A 700 0.1 313 2.27E-15 5.892 0.31 23 50.79 3.16

B 800 0.2 66.1 3.95E-15 5.740 0.93 48 49.50 2.01

C 900 0.4 59.1 6.43E-15 5.611 0.59 43 4839 157

D 950 0.3 56.6 4.22E-15 5.604 0.26 22 48.34 159

E 1000 0.2 56.7 3.88E-15 5.950 0.18 14 51.28 2.57

F 1050 0.3 56.1 4.10E-15 5.754 0.15 12 49.61 1.64

G 1100 31 79.6 5.06E-14 5.587 0.11 9 4819 0.19

H 1150 19.4 91.1 3.18E-13 5.467 0.10 10 47.17 0.11

| 1175 21.0 93.8 3.45E-13 5.433 0.10 11 46.88 0.09

J 1200 22.0 94.8 3.62E-13 5.447 0.09 12 47.00 0.11

K 1250 325 96.6 5.34E-13 5.465 0.09 12 47.16 0.11

L 1300 0.4 70.7 7.30E-15 5.119 0.09 11 44.20 0.99

Total Gas 93.3 1.64E-12 5.461 0.10 12 47.12
95.0% gas released on plateau in steps H-K Plateau Age = 47.0+ 0.2
Step Temperature “Ar Radiogenic Yield ®Ar,  “ArPAr, K/Ca K/Cl Age Error
© (% of total) (%) (moles) (Ma) (Ma)
DRBB-066 amphibole 121KD55; J = 0.003079 + 0.25%, wt. = 0.0146 g

C 900 0.2 25.4 1.68E-16 14.350 0.04 4 78.00 #i##

D 1000 0.4 31.6 4.41E-16 11.471 0.12 6 62.62 7.04

E 1050 0.2 38.2 1.93E-16 11.432 0.29 T 6241

F 1100 0.1 46.0 1.41E-16 18.421 0.15 8 99.53 #

G 1125 0.1 26.8 8.64E-17 11.081 0.05 8 60.53 #tt

H 1150 0.1 29.5 1.47E-16 8.038 0.09 11 4411 ####

| 1175 1.4 68.9 1.36E-15 9.002 0.10 24 49.32 2.10

J 1200 7.1 82.6 7.04E-15 8.909 0.10 31 48.82 0.52

K 1225 14.6 83.9 1.44E-14 8.624 0.10 33 47.28 0.25

L 1250 33.1 94.5 3.27E-14 8.765 0.10 30 48.04 0.14

M 1275 20.4 96.0 2.02E-14 8.692 0.10 35 47.65 0.19

N 1300 9.8 94.1 9.72E-15 8.782 0.09 33 48.14 0.33

) 1350 11.9 92.3 1.17E-14 8.743 0.07 34 4792 0.27

P 1450 0.9 75.3 9.32E-16 8.891 0.04 29 48.72 3.02

Q 1650 0.2 6.5 2.34E-16 4.070 0.05 19 2247 #i##

Total Gas 90.7 9.94E-14 8.772 0.10 32 47.92

76.4 % gas released on plateau in steps L-Q Plateau Age =47.9+0.2
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Table DR2
Step Temperature “Ar Radiogenic Yield ®Ar,  CArPAr, K/Ca K/Cl Age Error
© (% of total) (%) (moles) (Ma) (Ma)
DRBB-066 amphibole 121KD55; J = 0.003079 + 0.25%, wt. = 0.0146 ¢

C 900 0.2 254 1.68E-16  14.350 0.04 4 78.00 ###H#

D 1000 0.4 31.6 441E-16 11471 0.12 6 62.62 7.04

E 1050 0.2 38.2 193E-16  11.432 0.29 7 6241 ##

F 1100 0.1 46.0 1.41E-16  18.421 0.15 8 99.53 #i#

G 1125 0.1 26.8 8.64E-17 11.081 0.05 8 60.53 #H#

H 1150 0.1 29.5 1.47E-16 8.038 0.09 11 4411 #iHH

| 1175 1.4 68.9 1.36E-15 9.002 0.10 24 49.32 2.10

J 1200 7.1 82.6 7.04E-15 8.909 0.10 31 48.82 0.52

K 1225 14.6 83.9 1.44E-14 8.624 0.10 33 47.28 0.25

L 1250 33.1 94.5 3.27E-14 8.765 0.10 30 48.04 0.14

M 1275 20.4 96.0 2.02E-14 8.692 0.10 35 47.65 0.19

N 1300 9.8 94.1 9.72E-15 8.782 0.09 33 48.14 0.33

O 1350 11.9 92.3 1.17E-14 8.743 0.07 34 47.92 0.27

P 1450 0.9 75.3 9.32E-16 8.891 0.04 29 48.72 3.02

Q 1650 0.2 6.5 2.34E-16 4.070 0.05 19 2247 ###H#

Total Gas 90.7 9.94E-14 8.772 0.10 32 47.92
76.4 % gas released on plateau in steps L-Q Plateau Age =47.9+0.2
Step Temperature ~ CAr  Radiogenic Yield PAr,  “Ar/PAr, K/Ca K/Cl Age Error
(© (% of total) (%) (moles) (Ma) (Ma)
Sample:12DJ631D1 Amphibole 270KD57; J = 0.004849 + 0.25 %, wt. = 0.1951 g

A 1050 0.5 73.0 1.13E-14 5.800 0.12 11 50.03 0.73

B 1075 6.6 86.9 1.44E-13 5.426 0.12 11 46.85 0.11

C 1100 12.6 934 2.76E-13 5.421 0.12 11 46.80 0.09

D 1125 11.9 95.2 2.61E-13 5.443 0.11 11 47.00 0.18

E 1150 18.1 96.5 3.97E-13 5.438 0.11 11 46.95 0.10

F 1175 224 97.3 4.92E-13 5.393 0.11 11 46.57 0.11

G 1200 11.2 97.8 2.45E-13 5.445 0.11 11 47.01 0.10

H 1225 53 97.3 1.16E-13 5.427 0.11 11 46.86 0.14

| 1250 6.5 97.8 1.43E-13 5.442 0.11 11 46.99 0.12

J 1350 4.9 97.1 1.08E-13 5.454 0.11 11 47.09 0.15

Total Gas 95.7 2.19E-12 5.429 0.11 11 46.87

No Plateau
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Table DR2
Step Temperature ~ CAr  Radiogenic Yield PAr,  “Ar/PAr, K/Ca K/Cl Age Error
(© (% of total) (%) (moles) (Ma) (Ma)
Sample:12DJ631C Amphibole 272KD57; J = 0.004846 + 0.25 %, wt. = 0.1950 g
A 1050 0.2 72.1 2.99E-15 8.678 0.12 7 7431 3.14
B 1075 0.6 72.6 1.07E-14 6.343 0.10 6 54.62 1.07
C 1100 7.8 90.6 1.42E-13 5.644 0.10 6 48.67 0.15
D 1125 11.2 94.5 2.04E-13 5.684 0.10 7 49.02 0.13
E 1150 13.7 95.6 2.49E-13 5.787 0.10 7 49.89 0.09
F 1175 16.9 96.4 3.07E-13 5.716 0.10 7 49.29 0.23
G 1200 17.3 97.2 3.14E-13 7.295 0.10 7 62.67 0.11
H 1225 10.2 97.8 1.85E-13 7.904 0.10 7 67.81 0.16
| 1250 13.6 97.7 2.47E-13 6.606 0.10 7 56.85 0.16
J 1350 8.4 96.0 1.53E-13 5.741 0.10 7 49.51 0.20
K 1450 0.1 45.1 1.87E-15 6.048 0.10 7 5211 7.12
Total Gas 95.8 1.82E-12 6.344 0.10 7 54.63
No Plateau
Step Temperature ~ “Ar  Radiogenic Yield PAr,  “Ar/PAr, K/Ca K/Cl Age Error
(©) (% of total) (%) (moles) (Ma) (Ma)
Sample:Trimble Knob A Amphibole 278KD57; J = 0.004821 + 0.25 %, wt. = 0.1900 ¢
A 700 7.4 82.3 1.69E-13 5.584 0.51 38 47.92 0.43
B 800 14.6 95.5 3.32E-13 5.842 0.88 68 50.10 0.11
C 850 10.8 95.7 2.46E-13 5.633 0.93 61 48.33 0.12
D 900 10.1 95.8 2.30E-13 5.641 0.61 49 48.41 0.11
E 950 8.7 95.9 1.97E-13 5.685 0.38 63 48.78 0.12
F 1000 6.7 95.1 1.52E-13 5.647 0.25 111 48.45 0.13
G 1050 5.9 94.9 1.34E-13 5.646 0.24 174 48.44 0.09
H 1100 6.4 95.1 1.45E-13 5.473 0.30 276 46.98 0.13
| 1150 8.3 95.8 1.89E-13 5.416 0.34 469 46.50 0.10
J 1200 9.0 94.0 2.05E-13 5.476 0.15 191 47.01 0.11
K 1250 11.0 88.6 2.51E-13 5.420 0.02 112 46.54 0.12
L 1350 1.3 81.6 2.97E-14 5.522 0.01 106 47.40 0.41
Total Gas 93.5 2.28E-12 5.600 0.45 135 48.05

No Plateau
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