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1. Analytical methods

1.1. Zinc contents 
Zinc contents of garnet (gnt), clinopyroxene (cpx) and whole rocks for most eclogite 

samples have been reported previously by Huang et al. (2012). We here only determine the Zn 
contents of gnt and cpx with no data reported in Huang et al. (2012). Optically clean gnt 
grains from samples RV07-1, -07, -08, -16, -18 and -19 as well as optically clean gnt and cpx 
grains from samples HRV?, 344 and 345a were handpicked under binocular microscope, 
mounted in epoxy resin and polished down to expose grain centers. The mounted gnt and cpx 
grains were analyzed by LA-ICPMS at the University of Science and Technology of China 
(USTC) using the methods described by Liu et al. (2008). Three gnt or cpx grains from 
individual eclogite samples were analyzed by LA-ICPMS and the average Zn contents of the 
results of three measurements were used in this study (Table S1).  

1.2. Magnesium isotopes 
Magnesium isotope measurements were conducted at the USTC using the established 

procedures by An et al. (2014). In this study, we only determined the Mg-isotope 
compositions of cpx separates from eclogites RV07-30, -31, -33 and -34, because gnt 
separates from these four eclogites as well as cpx and gnt separates from other eclogites 
investigated here had been determined for the Mg-isotope compositions in a previous study 
(Huang et al., 2016a). Optically clean cpx grains were first handpicked under binocular 
microscope and then cleaned three times with ethanol in an ultra-sonic bath for 10 minutes, 
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followed by dissolving them in 7 ml capped Savillex beakers using double-distilled 
concentrated HF + HNO3, HCl + HNO3 and HNO3 successively. After full dissolution and 
evaporation of acid, the final nitrates were dissolved in 1 ml 2N HNO3 for chromatographic 
purification of Mg. Magnesium was separated using 2 ml pre-cleaned Bio-Rad cation resin 
(AG50-X12) conditioned with 2 N HNO3. Matrix elements were removed using 2 N HNO3 + 
0.5N HF and Mg was eluted using 1 N HNO3. The column chemistry was performed twice to 
efficiently purify Mg from matrix elements and obtain a pure Mg solution. The Mg yields 
were assessed by analyzing Mg contents in the elution collected before and after the Mg cut. 
The Mg yields through column chemistry are better than 99.5% and the total procedural blank 
(from sample dissolution to mass spectrometry) of Mg 9.9 ng, negligible compared to ≥20 µg 
Mg loaded on the resin. 

A sample-standard bracketing method was applied to correct instrumental mass bias and 
time drifts. Magnesium solutions were diluted to 0.5 ppm in 2% HNO3 and bracketed with 
DSM-3 at the same concentration. Three Mg isotopes (24Mg, 25Mg, and 26Mg) were measured 
in static mode on L3, C, and H3 Faraday cups, respectively. A Ni(H) + Ni (Jet) cone assembly 
was used with the 24Mg sensitivity of ~30 V/ppm under low mass resolution conditions 
(M/ΔM of ~400). Magnesium-isotope ratios are reported in standard δ-notation in per mil 
relative to Mg standard DSM-3: δXMg = [(XMg/24Mg)sample/( XMg/24Mg)DSM-3 – 1] × 1000‰, 
where X = 25 or 26. The δ26Mg of USGS standard BIR-1 processed together with cpx 
separates is −0.19 ± 0.02‰, in good agreement with those of previous studies (An and Huang, 
2014; Teng, 2017 and references therein). The Mg-isotope results were listed in Table S1.  
 
1.3. Zinc isotopes 

Zinc isotope measurements were carried out at the USTC using the procedures 
established by Chen et al. (2016) and Yang et al. (2018). Optically clean mineral grains (i.e., 
gnt and cpx) were first handpicked under binocular microscope and then cleaned three times 
with ethanol in an ultrasonic bath for 10 minutes. Depending on the Zn contents of whole 
rocks, gnt and cpx, whole-rock powders (⁓16 – 49 mg) and mineral separates (⁓12 – 27 mg) 
were dissolved in 7 ml capped Savillex beakers using double-distilled concentrated HF + 
HNO3, HCl + HNO3 and HCl successively. After complete digestion and evaporation of the 
acid solution, the final chlorides were dissolved in 1 ml 6 N HCl to provide a stock bulk 
solution ready for chromatographic purification of Zn. Zinc was efficiently purified by 2 ml 
(first step) and 0.5 ml (second step) of pre-cleaned Bio-Rad AG-MP-1M strong anion 
exchange resin in a 0.5N HNO3 media. The purified Zn was finally dissolved in 2% HNO3 
prior to MC-ICPMS analysis. The Zn yields, based on analyses of Zn contents in the elution 
collected before and after the Zn cut, are >99%. The total procedural blanks range from 4.1 to 
4.8 ng, and are negligible compared to ~1.2 − 2.0 µg Zn loaded onto the resin.  

Zinc-isotope ratios were measured using a Thermo-Fisher Neptune Plus MC-ICPMS at 



the USTC. The 70Zn-67Zn double-spike method was applied to correct instrumental mass bias 
and time drifts (Yang et al., 2018). The double-spike solution has a Zn concentration of 2.67 
ppm, a 70Zn/67Zn ratio = 1.02, and a ratio of (70Zn + 67Zn) to total Zn = ⁓0.45, yielding molar 
ratios of about 1 : 0.6 : 0.8 : 0.5 : 0.8 for 64Zn : 66Zn : 67Zn : 68Zn : 70Zn in the spike-sample 
mixture. The double-spike solution was added to the purified Zn solution after column 
chemistry, and the Zn concentration of the spike-sample mixture was 300 ppb in 2% HNO3. 
Five Zn isotopes (64, 66, 67, 68, and 70) were simultaneously collected by L3, L1, C, H1, and 
H3 Faraday cups, respectively. A Ni (H) + Ni (Jet) cone assembly was used with the 64Zn 
sensitivity of ~18 V/ppm.  

The NIST SRM 683 standard was used as an in-house “zero-delta” reference material 
during the course of this study. Zinc-isotope ratios are expressed/processed as δXZnsample-

SRM683 = [(XZn/64Zn)sample/( XZn/64Zn)SRM 683 – 1] × 1000‰, where X = 66, 67, 68, or 70. To 
facilitate the comparison of our data with previously-published data normalized to the 
international reference material JMC Lyon Zn standard 3-0749L, the δXZnsample-JMC values (= 
δXZnsample-SRM683 + 0.12‰, Chen et al., 2016; Yang et al., 2018) were used in this study. Two 
in-house pure Zn standards (IRMM3702 and AAS) were regularly analyzed to monitor 
instrumental stability and data reproducibility during the course of this study. Repeated 
analyses of IRMM3702 and AAS yielded δ66Zn = 0.27 ± 0.03‰ (2SD, n = 38) and 0.04 ± 
0.03‰ (2SD, n = 38), respectively. The measured δ66Zn values of USGS standards processed 
with the investigated eclogites and minerals separates are 0.32 ± 0.04‰ (2SD, n = 8) for 
BHVO-2 and 0.20 ± 0.04‰ (2SD, n = 6) for BIR-1 (Table S1). These values agree well 
within error with previously published values (Chen et al., 2013, 2016; Sossi et al., 2015; 
Doucet et al., 2016; Huang et al., 2016, 2018a, b; Moynier et al., 2017; Wang et al., 2017). 
This, combined with consistent results for repeated analyses (Table S1), assures the accuracy 
and precision of our Zn isotopic data. 
 
2. Modelling the Zn-Mg isotope covariation caused by diffusional 

fractionation  
High temperature diffusion driven by gradients of chemical activity and associated kinetic 

isotope fractionation mainly depend on three variables: (1) the diffusion coefficients of the 
element (D), (2) gradients of element concentrations between two phases, and (3) the kinetic 
isotope fractionation parameter (β) (Richter et al., 2009). The isotope diffusion coefficients 
and β are related by the equation: 

D1/D2 = (m2/m1) β…………………………………………………..……… (1) 
In equation (1), D1 and D2 are the diffusion coefficients of isotopes with the masses m1 and m2 
(Richter et al., 2009). 

In this study, chemical diffusion-driven isotope fractionation occurred between MORB-
like melts and peridotites during the migration of melts along conduits in the asthenosphere. 



The lower Zn and higher MgO contents in peridotites relative to melts facilitate the 
preferential diffusion of 64Zn from melts to peridotites and of 24Mg from peridotites to melts 
during melt-peridotite reaction, as diffusion occurs along gradients of chemical activity and 
light isotopes diffuse faster than heavy ones (Richter et al., 2009). For modelling the 
covariation of Zn-Mg-isotope ratios of melts caused by diffusional fractionation between 
melts and peridotites, we here assume that melts have a spherical shape, and starting Mg-Zn 
elemental contents and isotopic compositions equal to MORB (Table S3). Considering that 
the asthenosphere mantle predominantly consist of peridotites and that deep-seated melts are 
small in volume, the ambient peridotites can be taken as an effectively infinite reservoir with 
Mg-Zn elemental contents and isotopic compositions equal to fertile mantle (or primitive 
mantle) (Table S3). 
      The following equations (2)-(5), combined with equation 1, are used to model the 
covariations of Zn-Mg-isotope ratios caused by diffusional fractionation.  
      Elemental and isotopic concentrations satisfy Fick’s diffusion equation (Crank, 1975): 
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The concentrations in centre of sphere (r = 0) can be obtained by equation (4): 
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Assuming the concentrations of the centre of sphere represent those of the melts, the isotopic 
compositions can be expressed as: 
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Using the parameters listed in Table S3 and setting the radius of basaltic melt sphere as 1m, 
we can obtain the covariations of Zn-Mg-isotope ratios caused by diffusional fractionation. 
The Zn-Mg-isotope ratios of Type II eclogites from Roberts Victor can best be reproduced at 
DZn/DMg = 1 to 2 (Fig. 2d). 



Table S1. Zn-Mg-O isotope compositions and Zn contents of reference materials, whole rocks, garnet and cpx of the Roberts Victor eclogites. 
Sample Type Rocka Modea ZnRec  δ66Znc 2SDd δ68Znc 2SDd Ne δ25Mgc

. 2SDd δ26Mgc 2SDd Ne δ66ZnRec
f
  2sdg δ26MgRec

f 2sdg δ18Ogarnet
h  

  /Mineral (%) /Znb(ppm) (‰)  (‰)   (‰)  .(‰)   (‰)  (‰)  (‰) 
RV07-02 I WR  73.0 0.30 0.00 0.59 0.01 2      0.31 0.04 -0.2 0.07  
  garnet 27.5 84.4 0.22 0.01 0.45 0.00 2 -0.27 0.03 -0.52 0.05 15     6.84 
  Cpx 72.5 68.7 0.35 0.02 0.74 0.05 2 0.01 0.02 0.01 0.04 9      

RV07-03 I WR  57.9 0.25 0.02 0.51 0.01 2      0.28 0.04 -0.61 0.07  
  garnet 62.3 60.2 0.27 0.01 0.51 0.07 2 -0.38 0.06 -0.74 0.09 9     6.04 
  Cpx 37.7 53.9 0.29 0.05 0.57 0.06 2 -0.15 0.02 -0.29 0.04 9      

RV07-09a I WR  59.5 0.49 0.01 0.96 0.03 2      0.43 0.04 -0.4 0.07  
  Replicatei   0.50 0.02 0.99 0.05 2           
  garnet 25.3 91.4 0.27 0.01 0.55 0.00 2 -0.36 0.02 -0.70 0.05 9     8.52 
  Cpx 52.5 69.4 0.52 0.02 1.03 0.03 2 -0.05 0.02 -0.10 0.02 8      

RV07-09b I WR  89.9 0.33 0.01 0.65 0.03 2           

RV07-13 I WR  82.3 0.25 0.01 0.49 0.03 2      0.32 0.04 -0.47 0.07  
  garnet 42.0 98.9 0.40 0.03 0.81 0.06 2 -0.41 0.06 -0.79 0.09 3     7.98 
  Replicatei   0.37  0.00  0.73 0.01 2           
  Cpx 58.0 70.2 0.24  0.00  0.47 0.01 2 -0.07 0.01 -0.16 0.02 3      
  Replicatei   0.21  0.01  0.40 0.01 2           

RV07-20 I WR  42.7 0.06 0.01 0.12 0.03 2      0.03 0.04 -0.39 0.07  
  garnet 54.6 44.5 0.01 0.00 0.01 0.03 2 -0.30 0.01 -0.58 0.03 6     6.53 
  Cpx 45.4 40.6 0.07 0.03 0.14 0.02 2 -0.03 0.02 -0.08 0.03 3      

RVF-6 I WR  139.9           0.35 0.04 -0.57 0.07  
  garnet 50.0 138.6 0.30 0.01 0.58 0.00 2 -0.43 0.02 -0.85 0.06 6     9.08 
  Cpx 50.0 141.2 0.40 0.01 0.77 0.00 2 -0.15 0.01 -0.30 0.02 3      

Continued next page 
  



Sample Type Rocka Modea ZnRec  δ66Znc 2SDd δ68Znc 2SDd Ne δ25Mgc
. 2SDd δ26Mgc 2SDd Ne δ66ZnRec

f
  2sdg δ26MgRec

f 2sdg δ18Ogarnet
h  

  /Mineral (%) /Znb(ppm) (‰)  (‰)   (‰)  .(‰)   (‰)  (‰)  (‰) 
RV07-01 I WR  46.9 0.25 0.02 0.50 0.06 2      0.25 0.04 -0.3 0.07  
  garnet 41.8 55.9 0.22 0.02 0.43 0.02 2 -0.27 0.04 -0.53 0.03 6     6.69 
  Replicatei   0.20 0.02 0.40 0.01 2           
  Cpx 58.2 40.4 0.28 0.02 0.56 0.03 2 -0.01 0.01 -0.02 0.02 6      
  Replicatei   0.30 0.00 0.59 0.03 2           

RV07-07 I WR  59.6 0.26 0.01 0.50 0.05 2      0.24 0.04 -0.4 0.07  
  garnet 55.0 68.3 0.22 0.02 0.45 0.01 2 -0.29 0.03 -0.56 0.07 6     6.65 
  Cpx 45.0 48.9 0.27 0.00 0.53 0.02 2 -0.03 0.02 -0.08 0.04 6      

RV07-11 I WR  68.2 0.25 0.01 0.48 0.00 2      0.25 0.04 -0.6 0.07  
  garnet 53.3 80.8 0.23 0.01 0.46 0.04 2 -0.40 0.02 -0.77 0.04 6     6.53 
  Cpx 46.7 53.8 0.28 0.01 0.54 0.02 2 -0.14 0.03 -0.29 0.05 9      

RV07-14 I WR  67.5 0.22 0.00 0.42 0.02 2      0.22 0.04 -0.46 0.07  
  garnet 70.3 75.4 0.22 0.02 0.45 0.03 2 -0.29 0.04 -0.56 0.05 5     6.23 
  Cpx 29.7 48.7 0.21 0.01 0.43 0.06 2 -0.03 0.03 -0.06 0.04 12      

RV07-16 I WR  80.3 0.20 0.00 0.40 0.02 2      0.2 0.04 -0.5 0.07  
  Grt 58.3 92.8 0.19 0.01 0.36 0.08 2 -0.32 0.02 -0.62 0.04 12     6.25 
  Cpx 41.7 62.8 0.23 0.01 0.45 0.01 2 -0.07 0.03 -0.16 0.06 9      

RV07-18 I WR  63.6 0.26 0.03 0.48 0.00 2      0.25 0.04 -0.31 0.07  
  garnet 67.0 72.0 0.24 0.03 0.49 0.08 2 -0.19 0.02 -0.38 0.03 6     6.14 
  Cpx 33.0 46.6 0.27 0.00 0.54 0.00 2 -0.02 0.04 -0.04 0.06 15      

RV07-19 I WR  56.4 0.24 0.04 0.48 0.07 2      0.26 0.04 -0.4 0.07  
  garnet 67.9 65.0 0.26 0.05 0.50 0.07 2 -0.26 0.03 -0.50 0.05 12     6.17 
  Cpx 32.1 38.3 0.29 0.02 0.58 0.02 2 0.02 0.04 0.03 0.06 14      
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Sample Type Rocka Modea ZnRec  δ66Znc 2SDd δ68Znc 2SDd Ne δ25Mgc
. 2SDd δ26Mgc 2SDd Ne δ66ZnRec

f
  2sdg δ26MgRec

f 2sdg δ18Ogarnet
h  

  /Mineral (%) /Znb(ppm) (‰)  (‰)   (‰)  .(‰)   (‰)  (‰)  (‰) 
RV07-12 II WR  102.9 0.44 0.04 0.88 0.00 2        -0.46 0.07  
  Replicatei   0.45 0.00 0.97 0.00 2      0.42 0.04    
  garnet 48.3 100.3 0.39 0.01 0.78  0.01  2 -0.34 0.03 -0.66 0.02 12     3.04 
  Cpx 51.7 103.4 0.45 0.01 0.91 0.01 2 -0.15 0.04 -0.30 0.04 9      

RV73-12 II WR  108.0 0.34 0.04 0.71 0.07 2      0.38 0.04 -0.17 0.07 3.52 
  garnet 45.3 128.2 0.38 0.04 0.76 0.02 2 -0.20 0.02 -0.36 0.03 12      
  Cpx 54.7 91.5 0.39 0.05 0.78 0.06 2 0.12 0.03 0.22 0.06 9      

HRV-? II WR  64.7           0.46 0.04 -1.01 0.07  
  garnet 50.0 71.0 0.43 0.02 0.83 0.02 2 -0.65 0.04 -1.26 0.07 8     4.88 
  Cpx 50.0 58.4 0.50 0.00 0.99 0.01 2 -0.37 0.03 -0.73 0.03 6      

HRV344 II WR  62.0           0.48 0.04 -1.09 0.07  
  garnet 50.0 63.8 0.44 0.01 0.89 0.06 2 -0.73 0.04 -1.41 0.03 6     4.80 
  Cpx 50.0 60.3 0.53 0.02 1.03 0.02 2 -0.37 0.02 -0.72 0.03 6      

HRV345 II WR  65.4           0.54 0.04 -1.06 0.07  
  garnet 50.0 64.7 0.50 0.02 0.98 0.05 2 -0.69 0.04 -1.35 0.06 9     4.74 
  Cpx 50.0 66.1 0.58 0.02 1.16 0.03 2 -0.37 0.03 -0.73 0.02 6      

RV07-08 II WR  67.0 0.22 0.03 0.46 0.06 2      0.24 0.04 -0.37 0.07  
  garnet 40.1 65.0 0.14 0.01 0.28 0.02 2 -0.36 0.03 -0.70 0.05 15     2.91 
  Cpx 59.9 77.4 0.30 0.01 0.58 0.03 2 -0.05 0.03 -0.09 0.03 12      

RV07-30 II WR  89.7           0.30 0.04 -0.14 0.07  
  garnet 50.0 105.9 0.27 0.03 0.53 0.04 2 -0.26 0.01 -0.49 0.04 3     2.5 
  Cpx 50.0 73.6 0.35 0.05 0.67 0.01 2 0.11 0.01 0.21 0.02 3      
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Sample Type Rocka Modea ZnRec  δ66Znc 2SDd δ68Znc 2SDd Ne δ25Mgc
. 2SDd δ26Mgc 2SDd Ne δ66ZnRec

f
  2sdg δ26MgRec

f 2sdg δ18Ogarnet
h  

  /Mineral (%) /Znb(ppm) (‰)  (‰)   (‰)  .(‰)   (‰)  (‰)  (‰) 
RV07-31 II WR  85.3           0.26 0.04 -0.23 0.07  
  garnet 50.0 99.8 0.25 0.01 0.47 0.01 2 -0.29 0.03 -0.56 0.05 6     2.84 
  Cpx 50.0 70.9 0.29 0.01 0.62 0.01 2 0.04 0.01 0.11 0.02 3      

RV07-33 II WR  74.2           0.29 0.04 -0.25 0.07  
  garnet 50.0 92.5 0.25 0.04 0.52 0.02 2 -0.30 0.01 -0.58 0.03 3     2.58 
  Cpx 50.0 55.9 0.35 0.05 0.72 0.04 2 0.04 0.02 0.08 0.02 3      

RV07-34 II WR  68.1           0.29 0.04 -0.36 0.07  
  garnet 50.0 72.1 0.28 0.02 0.49 0.04 2 -0.34 0.04 -0.67 0.06 9     2.34 
  Cpx 50.0 64.1 0.31 0.03 0.62 0.00 2 -0.04 0.01 -0.05 0.03 3      

BHVO-2 Basalt 0.32 0.04 0.63 0.08 8           

BIR-1 Basalt 0.2 0.04 0.39 0.07 6 -0.10 0.01 -0.19 0.02 3      

IRMM3702 Pure Zn solution 0.27 0.03 0.55 0.05 38           

AAS Pure Zn solution 0.04 0.03 0.09 0.05 38           

a WR = Whole rock. Garnet and cpx modes are taken from Gréau et al. (2011) and Huang et al. (2012). 
b Zinc contents of garnet, cpx and reconstructed whole-rock Zn contents (ZnRec) are taken from Gréau et al. (2011) and Huang et al. (2012) except those 
marked with bold italics, which were determined and calculated in this study.  
c δXZn (‰) = [(XZn/64Zn)sample/( XZn/64Zn)JMC Lyon 3702 – 1] × 1000, where X = 66 or 68 and JMC Lyon 3072 is an international Zn isotope-normalized 
standard. δXMg (‰) = [(XMg/24Mg)sample/( XMg/24Mg)DSM-3 – 1] × 1000, where X = 25 or 26 and DSM-3 is an international Mg isotope-normalized 
standard. The Zn-isotope compositions for all samples were determined in this study, while the Mg-isotope compositions were previously reported in 
Huang et al. (2016a) except for those (marked with bold italics) for garnet from samples RV07-30, -31, -33 and -34, which were determined in this 
study.  
d 2SD = two times the standard deviation of the population of N (≥2) repeat measurements of the same solution.  
e N represents the times of repeated measurements of the same purified solution by MC-ICP-MS. 
f δ66ZnRec (= δ66ZnReconstructed) and δ26MgRec (= δ26MgReconstructed) are the reconstructed whole-rock Zn and Mg isotope compositions of eclogites using 
modes and element-isotope compositions of garnet and cpx.  
g 2sd are calculated using error propagation equation 2sd = 2*(SD1^2 + SD2^2)^0.5. 2SD are taken as the long-term external reproducibilities of Zn- 



(0.03‰) and Mg- (0.05‰) isotope measurements.  
h Garnet δ18O values are taken from Huang et al. (2012, 2016a). 
i Replicate = repeated the whole procedure, including sample dissolution, column chemistry and mass spectrometry. 
 
  



Table S2. Parameters for calculating the Mg-Zn-O-isotope covariations of mixing MORB and carbonate in Fig. 2a-c. 
 
Comments δ26Mg (‰) δ18O (‰) δ66Zn(‰) MgO (wt.%) Zn (ppm) 
Calcite -3 24 0.91 0.8 20 
Dolomite -2 24 0.91 22 132 
MORB -0.25 5.5 0.27 7.5 104 

 
The data of δ26Mg, δ66Zn, MgO and Zn for calcite and dolomite are taken from Liu et al. (2020). 
The data of δ18O for calcite and dolomite are taken from Wang et al. (2014). 
The data of δ26Mg for MORB are taken from Teng et al. (2010), δ18O for MORB from Cooper et al. (2009), δ66Zn for MORB from Wang et al. (2017) 
and Huang et al. (2018b), and MgO and Zn for MORB from Jenner and O’Neill. (2012). 
  



Table S3. Modelling parameters for diffusion-induced Zn-Mg-isotope fractionation during melt-peridotite reaction (Fig. 
2d). 
 
  δ66Zn δ26Mg Zn (ppm) MgO (wt.%) DMg βMg βZn 
Melt 0.27 -0.25 104 7.58 1.98×10-6 0.05 0.06 
Perdiotite  0.16 -0.25 53.5 36.7       

 
Melts have the starting compositions similar to the modern MORB: data for δ66Zn are taken from Wang et al. (2017) and Huang et al. (2018b), for 
δ26Mg from Teng et al. (2010), for Zn from Jenner and O’Neill (2012), for MgO from Hofmann (1988), for DMg from La Tourrette et al. (1996) and for 
βMg from Richter et al. (2009). Emperically derived βZn for olivine (Huang et al., 2018a) is used here for basaltic melts, because that no βZn is 
empirically and experimentally determined for felsic to mafic melts and other minerals. The ratios of DZn/DMg are randomly set as 0.5, 1, and 2. 
 
Peridotites have the starting compositions similar to fertile primitive mantle: data for δ66Zn are taken from Sossi et al. (2018), for δ26Mg from Teng et 
al. (2010), for Zn and MgO from Palme and O’Neill (2014).



 
 
Fig. S1. Yb contents versus Mg# of garnet (a) and Zn contents of garnet and cpx (b) in the 
Roberts Victor eclogites. The eclogites studied for Zn isotopes are marked with colored 
symbols, and the other previously-published data were, for comparison, marked with empty 
symbols. Data are taken from Caporuscio et al. (1990), Schulze et al. (2000), Jacob et al. 
(2003), Gréau et al. (2011), Huang et al. (2012), Radu et al. (2019) and this study. Dark gray 
line in (b) is the regression line obtained using the least squares fit. 
 
 

 
 
Fig. S2. Comparison of the whole-rock δ66Zn values measured directly using MC-ICPMS and 
reconstructed using Zn isotope compositions and modes of garnet and cpx. Dark gray line 
denote the 1:1 line. Data for MORB are taken from Wang et al. (2017) and Huang et al. 
(2018b), and for komatiite are taken from Sossi et al. (2018).  



 
 
Fig. S3. Reconstructed whole-rock δ66Zn values versus garnet mode (a), cpx mode (b), and 
whole-rock Mg# (c), and reconstructed whole-rock δ26Mg values versus whole-rock Mg# (d) 
in the Roberts Victor eclogites. Data of mineral modes, whole-rock Mg# and reconstructed 
whole-rock δ26Mg values are taken from Gréau et al. (2011) and Huang et al. (2012, 2016a). 
 
 
 

 
 
Fig. S4. Compilation of Zn and MgO contents of Type II eclogites from Roberts Victor 
kimberlites and the surrounding peridotites from the Kaapvaal craton. Data for Type II 



eclogites are from Caporuscio et al. (1990), Schulze et al. (2000), Jacob et al. (2003), Gréau et 
al. (2011), Huang et al. (2012) and Radu et al. (2019). Data for peridotites are from Griffin et 
al. (2004), Simon et al. (2007), Gibson et al. (2008) and Lazarov et al. (2012). MORB data 
(inserts) are from Jenner and O’Neill. (2012). The peridotite with high Zn contents had 
experienced intense metasomatism via fluids/melts (Griffin et al., 2004). 
 
 
 

 
 
Fig. S5. Reconstructed whole-rock δ66Zn versus Sr (a) and Zr (b) contents of the Roberts 
Victor eclogites. Element data are taken from Gréau et al. (2011) and Huang et al. (2012).  
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