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SUPPLEMENTAL TEXT S1. ANALYTICAL METHODS
Zircon U-Pb dating

After sample crushing, zircon grains were separated by conventional heavy liquid and
magnetic separation techniques. Zircon grains from the >25 pm non-magnetic fraction were
hand-picked and mounted on adhesive tape, then enclosed in epoxy resin and polished to about
half of their thickness. In order to investigate internal structures of potential analyzed zircons and
choose potential target sites for U-Pb and Hf analyses, Cathodoluminescence (CL) images were
obtained for zircons prior to analysis, using a JXA-8100 Electron Probe Micro-analyzer with a
Mono CL3 Cathodoluminescence System for high resolution imaging and spectroscopy at
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences (GIG CAS).

In situ zircon U-Pb dating were measured at the Nanjing FocuMS Technology Co. Ltd.
(FMS) by applying an Analyte Excite 193 nm ArF excimer laser ablation system attached to an
Agilent Technologies 7700x quadrupole inductively couple plasma mass spectrometry system.
The adopted working parameters are as follows: 8 Hz laser repetition rate, 6.0 J/cm? energy, and
40 um spot diameter. Zircon standard 91500 (Wiedenbeck et al., 1995) was used for isotopic
ratio correction, and zircon standard GJ-1 (Jackson et al., 2004) was analyzed as an unknown,
after every eight sample measurements. A weighted mean 2°Pb/>*8U age of 602+2 Ma (n = 40)
was obtained for the latter, consistent, within error, with recommended age of 604+4 Ma
(Jackson et al., 2004). Raw data were processed using ICPMSDataCal (Liu et al., 2010). Data
reduction was carried out using the Isoplot/Ex 4.15 software (Ludwig, 2012). Zircon U-Pb
isotopic data are presented in Table S2.

Zircon Hf isotope analyses
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Zircon Hf isotope analyses were carried out using an ArF excimer laser ablation system,
attached to a Neptune Plasma multi-collector ICP-MS, at FMS. A spot size of 50 pm was used
for most analyses and the ablation spot for Hf analysis was sited at the same and/or near domain
for the U-Pb dating. To monitor reliability and stability of the instrument, five standard zircon
grains including GJ-1, 91500, PleSovice, Mud Tank, and Penglai were analyzed every ten to
twelve unknown zircon spots. A mean !"*Hf/!7’Hf ratio of 0.282010 + 0.000003 (n = 30) was
obtained for GJ-1, comparable with reference value of 0.282000 + 0.000005 (Morel et al., 2008).
Zircon standards 91500 and PleSovice gave mean "*Hf/!7’Hf ratios of 0.282304 + 0.000003 (n =
24) and 0.282479 + 0.000004 (n = 20), respectively, comparable to the recommended values of
0.282284 + 0.000003 for 91500 (Wiedenbeck et al., 1995) and 0.282482 + 0.000013 for
Plesovice (Slama et al., 2008). Measurements of Mud Tank and Penglai yielded mean ratios of
0.282510 £ 0.000003 (n = 22) and 0.282908 £ 0.000005 (n = 22), respectively, consistent with
published values: 0.282497 + 0.000018 for Mud Tank (Hawkesworth and Kemp, 2006) and
0.282906 + 0.000010 for Penglai (Li et al., 2010). The Lu-Hf composition of the analyzed spots
is presented in Table S6.

Mineral compositions

Mineral compositions were conducted at the Department of Earth Sciences, the University
of HongKong, using a JEOL JXA-8230 electron microprobe. An accelerating voltage of 15 kV, a
specimen current of 3.0 x 10 A and a beam size of 1 um were employed. The analytical errors
are generally less than 2%. All data were corrected using standard ZAF correction procedures
and the detailed analytical procedures are similar to those described by Li and Zhuo. (2018). The

mineral compositions are presented in Table S4.

Major and trace element analyses
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Major and trace elements were analyzed at the ALS Chemex Company in Guangzhou.
Major elements were obtained by X-ray fluorescence spectrometry (XRF) using fused lithium
tetraborate glass pellets. Loss on ignition (LOI) values was measured using 1 g of powder heated
to 1100°C for 1 h. The accuracy of the analyses is within 1% for most major elements, which is
determined on the Chinese National standard GSR-3. Trace elements, including rare earth
elements (REE) were analyzed by inductively coupled plasma-mass spectrometry (ICP-MS).
About 50 mg of powdered sample was placed in a steel-bomb with mixed HF + HNOj3 acid for
48 h in order to assure complete dissolution of the refractory minerals under high pressure.
Analytical precision was generally better than 5 %. The major and trace element results are
presented in Table S5.

Whole-rock Sr-Nd isotope analyses

The whole-rock Sr-Nd isotopic compositions were measured at the Guizhou Tuopu
Resource and Environmental Analysis Center using the method of Qi et al. (2000). Chemical
separation was undertaken by conventional ion-exchange techniques. Approximately 50 mg of
powdered sample was placed in a PTFE bomb, after that 1ml of HF and 1 ml of HNO3; were
added. The sealed bombs were placed in an electric oven and heated to 185°C for 36 h. After
cooling, the bombs were heated on a hot plate to evaporate to dryness. 0.5ml HCI was added and
evaporated to dryness. And then 4 ml of 1.5 MHCI was added. In order to dissolve the residue,
the bomb was again sealed and placed in an electric oven at 125 °C for about 5 h. The solution
was centrifuged at 4x10° rpm for 5min, and then the supernatant was loaded onto preconditioned
Dowex 50 Wx8 cm cation exchange resin columns for separation of sample matrix and Sr from
Rb using 1.5 MHCI. LREE was eluted with 36 ml of 6 MHCI. The solution was evaporated to

dryness and dissolved with 0.25%1073 mol HCI. The resulting solution was loaded onto the pre-
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conditioned Ln resin columns for separation of Nd from La, Ce, Pr, and Sm. A Neptune MC-
ICP-MS was used to measure the 3’Sr/*Sr and **Nd/'**Nd isotope ratios. NIST SRM-987 and
JMC-Nd were used as certified reference standard solutions for ¥’Sr/*°Sr and '**Nd/'**Nd
isotopes ratios, respectively. Analyses of NIST SRM-987 gave 0.710210 + 0.000037 (2SD, n =
14) while the JIMC Nd standard gave 0.511106 £+ 0.000002 (2SD, n = 8). BCR-1 was used as the

reference material. The Nd-Sr isotope compositions are presented in Table S7.
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SUPPLEMENTAL FIGURES
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Fig. S1. REE patterns of analyzed zircon from the granitoids in Northern Yili Block.
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