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1. Analytical Methods
1.1. LA-ICP-MS zircon U-Pb dating

Zircons were separated from pulverized rock by conventional heavy liquid and magnetic
techniques at the Lab of Geological Team of Hebei Province, China. Separated zircon grains
from each sample were mounted in epoxy resin and polished to expose their interior.
Cathodoluminescence (CL) images were obtained at the Institute of Geology, Chinese Academy
of Geological Sciences (Beijing) to select suitable positions for in situ analysis. In situ U-Th-Pb
isotopes of zircons were measured by LA-ICP-MS using an Agilent 7900 ICP-MS system
attached to a NewWave 193 nm excimer ArF laser-ablation system at the Milma Lab of China
University of Geosciences (Beijing). All spot analyses were carried out using a beam diameter of
35 um with a repetition rate of 10 Hz and laser [Juence of 4-8 J/cm®. Each spot analysis
incorporated a background acquisition of ~20 s (gas blank), 50 s data acquisition, and 30 s delay
to wash out the previous sample and prepare the next analysis. Zircon 91500 (Wiedenbeck et al.,
1995) was used as external standard to calibrate U-Pb dating. The PleSovice zircon (Slama et al.,
2008) and zircon GJ-1 (Jackson et al., 2004) were treated as unknown and used to check the
reproducibility and accuracy of the calibration. In each cycle, every six spot analyses were
followed by analyzing zircon 91500 twice and one PleSovice and one GJ-1 (i.e., 2 zircon 91500
+ 1 Plesovice + 1 GJ-1 + 6 sample spots + 2 zircon 91500 + 1 Plesovice + 1 GJ-1). Off-line data
conduction was performed using an Excel-based software ICPMSDataCal (Liu et al., 2010).
Concordia diagrams and weighted mean calculations were made using Isoplot/Ex_ver3 (Ludwig,
2003).

1.2. In Situ Zircon Hf Isotope Measurements

In situ zircon Hf isotope measurements were conducted at the Institute of Geology and
Geophysics, Chinese Academy of Sciences by using a Neptune multi-collector (MC)-ICP-MS
with an attached 193 nm excimer ArF laser-ablation system. Lu-Hf isotope analyses were made
on the same zircon grains previously analyzed for U-Pb isotopes. During analysis, a laser
repetition rate of 4 Hz was used with spot sizes of 20 or 60 um depending on zircon grain size.
Raw count rates for mYb, 173Yb, 175Lu, 176(Hf+Yb+Lu), 177Hf, 178Hf, 179Hf, 80t and "*W were
collected during analysis. The detailed analytical procedure was described by Wu et al. (2006).
Zircon 91500 and Mud Tank were used as external standards and were analyzed once and twice,
respectively before and after every 10 analyses. Initial '"*Hf/'”"Hf ratios were calculated by using
the '"°Lu decay constant of 1.867 x 107" yr™ (Séderlund et al., 2004) and measured '"°Lu/'""Hf.
Chondrite Lu-Hf isotopic values ('"°Lu/'""Hf = 0.0336 and '"°Hf/'""Hf = 0.282785) reported by
Bouvier et al. (2008) are used to calculate ey«(t) values.

1.3. Whole-rock Major and Trace Element Analysis
Major element oxides (wt.%) were measured on fused glass discs, using an X-ray
fluorescence (Axios MAX) at the Wuhan SampleSolution Analytical Technology Co., Ltd.,

Wuhan, China (WSSATCL). Three USGS rock standards (BHVO-2, W-2a, and GSP-2) and two
Chinese national rock standards (GBW07103 and GBW07316) were used for calibration. The
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analytical uncertainties are generally better than 5% for all elements. Loss on ignition (LOI) was
obtained by twice heating.

Whole-rock trace elements were measured by Agilent 7700e ICP-MS at the WSSATCL.
Sample powder (200 mesh) were firstly dried for 12 h in an oven at 105 °C. Then 50 mg
accurately weighed power was placed in a Teflon bomb followed by slowly adding in 1 ml
HNOs3 and 1 ml HF. The Teflon bomb was putted in a stainless steel pressure jacket and heated
to 190 °C in an oven for more than 24 h. After cooling, the Teflon bomb was opened and
evaporated to incipient dryness on a 140 °C hotplate. Then 1 ml HNO; was added in and it was
evaporated to dryness again. After evaporation, 1 ml of HNO3, 1 ml of MQ water, and 1 ml In
solution (1 ppm) used as internal standard were added and the Teflon bomb was resealed and
placed in the oven for more than12 h heating at 190 °C. At last, the final solution was diluted to
100 g in a polyethylene bottle by the addition of 2% HNO;. Four USGS rock standards (AGV-2,
BHVO-2, BCR-2, and RGM-2) were used to calibrate the elemental concentrations of samples.

2. LA-ICP-MS ZIRCON U-Pb DATING RESULTS

Nine samples were selected for LA-ICP-MS zircon U-Pb dating. The dating results are
reported in Table S1 and illustrated on a concordia and weighted mean age diagram (Fig. S1).
All dated samples yielded Late Triassic ages ranging from ~212 Ma to ~220 Ma. Within sample
variations of zircon ages are large for most dated samples indicated by large MSWD values. The
large MSWD value may indicate that the uncertainty of individual zircon age is underestimated
or it may suggest that more than one age population exist, for example, antecrysts recycled from
previous batches of magmatism. A thorough work on this issue is beyond the scope of this study
and will be covered in a separate study. Currently, a weighted mean “*°Pb/***U age is calculated
for each sample from all concordant ages which form a continuous trend in **°Pb/***U age
distribution diagram. However, ages obviously away from the continuous trend are not included
in calculation of the weighted mean age.

3. DATA SETS AND FIGURES

Tables S1-S7 are listed in an Excel file
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Figure S1. Zircon U-Pb concordia and weighted mean age diagram of nine samples from Late
Triassic plutons in the Yidun Terrane, eastern Tibetan Plateau. Green ellipses represent
concordant results with 90% to 110% concordance and blue ellipses represent discordant results.
Weighted mean age with 26 uncertainty is represented by light blue box and is calculated from
concordant ages which form a continuous trend (pink lines) in the *°°Pb/**U age distribution.
Ages away from the continuous trend (brown lines) are not included in the calculation of the
mean age.




Figure S1. Continued.
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Figure S2. Whole-rock Al,O3 and MgO versus SiO; contents of samples from the Sucuoma
pluton (A, B), Shaluli-Dongcuo batholith (C, D), and Shengmu batholith (E, F) in the Yidun
Terrane. Red dashed lines depict the interpreted liquid line of descend (LLD) of the above
plutons. Black dashed lines are LLD of hydrous fractional crystallization of a high-Mg basaltic

andesite (U18-HMBA) at 1.0 GPa (Ulmer et al., 2018), a high-Mg basalt (U18-HMB) at 1.0 GPa
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(Ulmer et al., 2018), and an olivine tholeiite (N14-OT) at 0.7 GPa (Nandedkar et al., 2014). Only
part of the LLD of UI8-HMB is shown in C and D due to space limitation and the insets in C
and d show the intact LLD of U18-HMB. The LLD in these experiments are shown here to
reveal that fractional crystallization of mantle derived primitive magmas producing intermediate
to silicic magmas will result in curvatures in certain major element systematics. The position of
kinks of the LLD is not fixed at given SiO, and is related to the composition of parental magmas,
crystallization pressure and temperature, and fractionation assemblages. Note that the LLD of
N14-OT at the part of Si0, > 52 wt% is nearly a straight line. See text for discussion.
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Figure S3. Th/La versus SiO, diagram for Late Triassic magmatic rocks along four transects
(T1-T4) across the Yidun Terrane. See Figure 1 in the text for locations of the four transects.
The Th/La ratio of mafic rocks is a proxy for subduction slab contribution to mantle source
(Plank, 2005). Note that mafic rocks derived from variably enriched mantle sources will show
different Th/La ratios at given SiO, content and manga crystallization differentiation will result
in increase of Th/La ratios with increase of SiO, (see the different trends depicted in B). From
west to east in each transect, mafic rocks show relatively constant rather than increase in Th/La
ratios, indicating that west to east enriched in isotopic compositions did not result from higher
degree of subduction-related alteration of the lithospheric mantle in the east. See text for
discussions.
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