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Supplementary Information

Table S1. Samples
Sample Stratigraphic | Depositional Age
# Region Zone Unit GPS/Reference
Southern Late Archean- 15°56.157;
DBMK1 | India Kaldagi Basin Kaldagi Gr. Paleoproterozoic E075°40.594'
Southern Late Archean- N15°59.938';
DBMK2 | India Kaldagi Basin Kaldagi Gr. Paleoproterozoic E074°30.349'
Central Aravalli-Delhi Paleoproterozoic McKenzie et al.,
RA10 India Orogenic Belt Delwara Fm. 2013
Central Aravalli-Delhi Jhamarkotra | Paleoproterozoic McKenzie et al.,
RAOQ5 India Orogenic Belt Fm. 2013
Central Aravalli-Delhi Jhamarkotra | Paleoproterozoic N24°42.422";
GH1226 | India Orogenic Belt Fm. E073°38.257"
Central Vindhyan Basin-Son Mesoproterozoic McKenzie et al.,
KRSV India Valley Kaimur Gr. 2011
Central Vindhyan Basin- Mesoproterozoic McKenzie et al.,
RVK1 India Rajasthan Kaimur Gr. 2013
Central Early Cambrian McKenzie et al.,
DAl India Marwar Basin Nagaur Gr. 2011
Northern Haimanta Early Cambrian N32°42.979';
CRPO4 India Tethyan Himalaya Gr. E076°40.410'
Northern Cryogenian N30°20.664";
MGMO1 | India Lesser Himalaya Shimla Gr. E078°07.701"
Northern Early-Middle N30°20.965";
MGTO1 | India Lesser Himalaya Tal Gr. Cambrian E078°10.855'

2.U-Pb and TE LASS-ICPMS analysis

Zircon grains were selected from a bulk heavy mineral separate using standard
techniques and press mounted onto an adhesive grain mount. Grains were screened
using a binocular microscope for microscopic cracks and inclusions. Selected grains
have c-axis dimensions between 200 pm and - 1000 pm. Following the methodology
of (Kylander-Clark et al., 2013), simultaneous measurement of U-Th-Pb isotopic and
trace element abundances was undertaken on the same ablation volume using Laser
Ablation Split Stream (LASS) ICPMS analysis at the University of Texas. U-Th-Pb
isotopic and trace element abundances were measured using two ThermoFisher®
Element Il HR-ICPMS’ coupled to a Photon Machines® Analyte G.2 ArF 192 nm
Excimer Laser. A large-volume (~30 cm3; HeLex® cell) sample cell was used to
minimize ablation volume and reduce washout time to <0.3 s, critical for obtaining
<1.5 pm depth resolution. Optimal signal strengths were attained using a 50 pm
spot diameter, 10 Hz repetition rate and a 6 mJ energy setpoint with 17% beam
attenuation (1.67 J.cm2; pulse width < 4 ns). Interference from oxide masses was
minimized by tuning gas flows such that UO <0.5%. Before each analysis, the grain
surface was cleaned of surficial Pb by firing 6 laser shots using an 80 pm spot



diameter. For U-Th-Pb isotopic abundance measurements, correction for
instrumental drift and laser-induced elemental fractionation was addressed via
analysis of zircon standard GJ1 (Slama et al., 2007), using a standard-sample-
bracketing routine. Accuracy of the down-hole fractionation correction was
assessed by multiple analyses of secondary zircon standards Pak-1 and Plesovice
(Slama et al., 2007). Average 297Pb/206Pb ages for each of the secondary standards
were within acceptable limits of reported TIMS ages (Table S1). Trace element (TE)
abundances were calculated by interleaving analyses of USGS basaltic glass standard
GSD-1G (Jochum et al., 2005) among samples and internally-normalizing unknowns
to stoichiometric SiOz. Chondrite-normalized TE abundances were calculated using
the values from (Sun and McDonough, 1989). Reduction of isotopic and elemental
data was performed off-line using the Iolite package (Paton et al., 2011). Residuals
to the down-hole fractionation model for zircon GJ1 were typically <1.5% of the
measured average 20°Pb /238U ratio, indicating predictable down-hole behavior. Ages
were calculated at the 95% confidence level using Isoplot v.3 (Ludwig, 2003) and
the decay constants recommended by the [UGS Subcommission in Geochronology
(Steiger and Jager, 1977). Raw U-Pb isotopic ratios and TE abundances are
presented in Tables S1 and S2, respectively.

Limits of Detection (LOD) were calculated with the following formula (Longerich et

al,, 1996)
LOD ! 3x1 ! + !
= — X X [— —_
S % n, nNg

where 10, is the standard deviation of the background measurement, n,, is the
number of measurements performed by the mass spectrometer during the
background integration, n, is the number of measurements performed by the mass
spectrometer during the sample integration and S is the sensitivity (cps/ppm)
calculated using Si in zircon as an internal standard (32.94 wt.%). LOD values
averaged over three analytical sessions are: 2.68 ppm for Ti, 0.33 ppm for Y, 0.16
ppm for La, 0.04 ppm for Ce, 0.02 ppm for Pr, 0.18 ppm for Nd, 0.38 ppm for Sm,
0.14 ppm for Eu, 0.59 ppm for Gd, 0.05 ppm for Tb, 0.61 ppm for Dy, 0.06 ppm for
Ho, 0.51 ppm for Er, 0.07 ppm for Tm, 0.27 ppm for Yb, 0.05 ppm for Lu, 0.44 ppm
for Hf, 0.13 ppm for Ta, 0.07 ppm for Th and 0.02 ppm for U.

3. Monte-Carlo bootstrap analysis

We follow the Monte Carlo bootstrap approach detailed in Keller and Schoene
(2012) to estimate average values for each of the TE abundance ratios. In order to
minimize the effect of over-sampling zircon age peaks, sample weights were
assigned to each zircon age in the database before bootstrap analysis. Sample
weights were assumed to be inversely dependent on temporal U-Pb age density
according the following relationship:



W 1/2}_=1 (

(ti - t])/a)z +1

where, W;is the weight of sample j, nis the number of grains, tis the zircon
207Pb/206Pb age and a is a normalization coefficient (40 Myr). The Monte Carlo
bootstrap analysis consisted of the following steps:

1. A subset of zircon grains was resampled according to sample weights.

2. Synthetic data points were drawn from Gaussian distributions around the
mean of each of the resampled data points.

3. The synthetic data were sorted into 250 Myr bins and means and variance
were calculated for each TE abundance ratio.

4. Steps 1-3 were repeated 10,000 times.

5. Atotal mean and standard error of the mean was calculated for each bin.

Bootstrap analysis was performed using MATLAB code written by the authors.
Random number generation for steps 1 and 2 were generated using the Mersenne

Twister pseudorandom number generator implemented by MATLAB.

Fig. S1: Raw zircon U-Pb age and TE data
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Table S1. Zircon U-Pb age data (data repository).

Table S2. Zircon trace element data (data repository).
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