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Introduction. This supporting information file in-
cludes additional figures that are referenced in the text.
For the purposes of peer review, the supporting data
sets have been uploaded along with the manuscript. If
the manuscript is accepted for publication, we will up-
load these data sets to the ETH Research Collection,
which will allow for public access and will index the
datasets with a DOI.
Figures S1 to S6
The supporting figures for this article along with their
captions are included on pages X-3 through X-8.
Captions for Data Sets DS1 to DS7
Dataset S1. U-Pb magmatic zircon age data collected
by Helper and N. Walker in 1988, unpublished. All
locations are reported using NAD83, UTM 10N. 1NM
= nonmagnetic fraction; M = magnetic fraction; DM =
diamagnetic fraction; NDM = nondiamagnetic fraction;
f = fine-grained fraction; c = coarse-grained fraction.
*Denotes radiogenic Pb (corrected for non-radiogenic
initial and Pb blank). Non-radiogenic Pb is esti-
mated to have an isotopic composition of 204:206:207 =
1:18.8:15.6. The composition of non-radiogenic Pb in-
troduces little uncertainty to the calculated ages due to
the magnitude of the zircon 206Pb/204Pb. 2Ratios have
been corrected for mass fractionation based on repli-
cate analyses of NBS SRM 981 and SRM 983. Un-
certainty (at the two-sigma level) of the measured ra-
tio is better than 0.2% for 208Pb/206Pb, better than
0.1% for 207Pb/206Pb, and ranges from 0.1% to 4%
for 206Pb/204Pb. 3Decay constants: 238U = 1.55125E-
10; 235U = 9.8485E-10. Atomic ratio of 238U/235U =
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137.88. Uncertainty in the ages is stated at the two-
sigma level. Uncertainty in the 206Pb/238U age is based
on combined uncertainties in the 206Pb and 238U con-
centration determinations and reproducibility of NBS
SRM 981, SRM 983 and SRM U500. Uncertainty in
the 207Pb/206Pb ages is based on the combined uncer-
tainties in the measurement of the zircon 207Pb/206Pb
and 206Pb/204Pb ratios, estimated uncertainty in the
207Pb/204Pb ratio of non-radiogenic Pb (assumed to be
+0.2), and reproducibility of the NBS standards. Un-
certainty in the 207Pb/235U age is derived from com-
bined uncertainties in the 206Pb/238U and 207Pb/206Pb
ratios.
Dataset S2. MDAs calculated using the youngest sin-
gle grain (YSG), youngest 2 or more grains that over-
lap at 1σ (YC1σ), and youngest 3 or more grains that
overlap at 2σ (YC2σ). N is the number of concordant
grains, and n is the number of grains used to define
the MDA. Each tab has all data for individual samples,
and ages are summarized here based on youngest sin-
gle grain (YSG), youngest 2 or more that overlap at
1σ(YC1σ), and youngest 3 or more grains that overlap
at 2σ(YC2σ).
Dataset S3. K-Ar dates on white mica from F. Mc-
Dowell’s Lab, 1988-89, unpublished. Constants used: lB
= 4.963e-10/yr; le + e’ = 0.581e-10/yr; 40K/K = 1.167e-
4. All locations are reported using NAD83, UTM 10N.
Samples highlighted with gray backgrounds are amphi-
bole K-Ar ages. The rest are white mica K-Ar ages.
Dataset S4. Rb-Sr dates from M. Helper, 1987-89,
unpublished. All locations are reported using NAD83,
UTM 10N. *Separates denoted with an astericks were
treated with 10% HCl prior to chemical separation of
Rb and Sr. 1Concentrations were measured by isotope
dilution using a mixed 87Rb and 84Sr spike. Analytical
uncertainty is ±1.5% (1σ) of these values. 21σ uncer-
tainty for 87Sr/86Sr values based on replicate analyses
of rock standard BCR-1 is 0.008%. Analyses of NBS
987 during the period of this work gave 87Sr/86Sr of
0.71023(6) (2σ). All values were fractionation corrected
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assuming 86Sr/88Sr=0.1194. 3Isochron dates, initial ra-
tios, uncertainties and MSWDs are from the online Iso-
plotR program (v. 4.1) using Model 1 and default in-
puts for Rb and Sr isotopic ratios and the Rb decay
constant. 4Initial 87Sr/86Sr ratio uncertainties are ex-
pressed within brackets, e.g. 0.70397(3) is 0.70397 ±
0.00003.
Data Set S5. Raman spectra from lower CMS sam-
ples were collected on ETH Zurich’s DILOR Labram
micro-Raman spectrometer. Peak locations and areas
are from Igor Pro peak fitting and temperature was
calculated using Beyssac, Goffé, Chopin, and Rouzaud
(2002)’s temperature calibration. All sample locations
are in decimal degrees.
Data Set S6. Si-in-Phengite data were collected using
ETH Zürich’s JEOL JXA-8230 Electron Probe Micro-
analyser. The first tab lists the standards used for Si-
in-phengite analyses. All standards are listed in ETH
Zurich’s Electron Microprobe Database. Following tabs

list Si p.f.u. calculated for different locations and de-
formation phases and under different assumptions.
Data Set S7. Each tab contains trace element data
measured on grains for CT-CMW36 and CT-CMW53.
Corresponding U/Pb data and ages are in DS02.
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87Rb/86Sr

1CMMD87

age = 134.4 ± 2.1 | 4.1 | 23.4 Ma (n=4)
(87Sr/86Sr)0= 0.70397 ± 0.00003 | 0.00006 | 0.00036

MSWD = 7, ρ(χ2) = 0.001

87
Sr

/86
Sr

87Rb/86Sr

1CMSM87

age = 130.2 ± 2.0 | 3.8 Ma (n=4)
(87Sr/86Sr)0= 0.70442 ± 0.00003 | 0.00006

MSWD = 0.9, ρ(χ2) = 0.4

87
Sr

/86
Sr

87Rb/86Sr

1DL87

age = 126.3 ± 1.9 | 3.7 | 49.4 Ma (n=3)
(87Sr/86Sr)0= 0.70655 ± 0.00004 | 0.00008 | 0.00108

MSWD = 4, ρ(χ2) = 0.04

87
Sr

/86
Sr

87Rb/86Sr

2CMMD

age = 126.1 ± 1.7 | 3.3 | 32.8 Ma (n=4)
(87Sr/86Sr)0= 0.70417 ± 0.00004 | 0.00009 | 0.00087

MSWD = 20, ρ(χ2) = 1e-9

3CM87

87
Sr

/86
Sr

87Rb/86Sr

age = 129.2 ± 2.0 | 3.8 Ma (n=4)
(87Sr/86Sr)0= 0.70402 ± 0.00003 | 0.00006

MSWD = 0.2, ρ(χ2) = 0.8

4DL87

87
Sr

/86
Sr

87Rb/86Sr

age = 120.2 ± 1.8 | 3.5 Ma (n=3)
(87Sr/86Sr)0= 0.70370 ± 0.00004 | 0.00008

MSWD = 2, ρ(χ2) = 0.2

87Rb/86Sr

age = 116.4 ± 2.6 | 5.0 | 75.8 Ma (n=3)
(87Sr/86Sr)0= 0.70637 ± 0.00006 | 0.00011 | 0.00166

MSWD = 5, ρ(χ2) = 0.02

6DL87

87
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Sr

87Rb/86Sr

87
Sr

/86
Sr

age = 125.9 ± 1.4 | 2.7 Ma (n=3)
(87Sr/86Sr)0= 0.70750 ± 0.00006 | 0.00011

MSWD = 3, ρ(χ2) = 0.08

8DL87 237CM87

87
Sr

/86
Sr

87Rb/86Sr

age = 128.0 ± 1.5 | 2.9 Ma (n=3)
(87Sr/86Sr)0= 0.70721 ± 0.00006 | 0.00011

MSWD = 0.4, ρ(χ2) = 0.5

Figure S1. Multimineral isochrons for Rb-Sr samples.
All ages are calculated for apatite-whole rock-phengite
isochrons except for 4DL87, which used a titanite-whole
rock-phengite isochron. Sample locations and data are in
DS04.
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Figure S2. Kernel Density Estimations (KDEs) for
the lower CMS detrital zircon data. Color bins follow
Sharman et al. (2015). Samples are organized with in-
creasing structural depth from top to bottom. Pie charts
show relative proportions of samples binned by 100-135
Ma (red), 135-200 Ma (purple), 200-300 (navy), 300-500
(gray), and 500+ (tan).
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Figure S3. Kernel Density Estimations (KDEs) for the
lower CMS detrital zircon data over 100-500 Ma. Color
bins follow Sharman et al. (2015) and Fig. S2. Samples
are organized with increasing structural depth from top
to bottom.
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core: 172 ± 2.9 Ma (D)
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Figure S4. Additional CL images of grains from CT-
CMW35 (a) and CT-CMW55 (b). All other images are
presented in the main manuscript text. Bright white
amorphous zones at the margins of grains in CT-CMW35
is tape residue.
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Figure S5. Ce/Ce* and Sm/La values and fields (gray
and yellow) projected onto a single axis using principle
component analysis in order to plot versus Th/U for CT-
CMW36 (a) and CT-CMW53 (b). Age shown by colors
of the symbols. Dashed line indicates Th/U = 0.1.
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Figure S6. Si per formula unit in D1 and D2 white micas
for representative samples. Si-in-phengite measurements
were taken at ETH Zurich on the JEOL JXA-8230 Elec-
tron Probe Microanalyser. Sample locations are listed in
Data Set S6.


