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Analytical methods  

Whole rock samples were crushed in a corundum jaw crusher, and the resulting chips were 

handpicked to exclude the olivine, pyroxene and spinel xenocrysts. About 100g of the sample was 

then powdered in an agate ring mill to less than 200 mesh.  

The sample powders were digested by HF + HNO3 in Teflon bombs and analyzed using an 

Agilent 7500a ICP-MS at the State Key Laboratory of Geological Processes and Mineral 

Resources, China University of Geosciences, Wuhan (SKL GPMR-CUG). The detailed sample 

digestion procedure for ICP-MS analysis is given in Liu et al. (2008a). Analyses of rock standards 

(BCR-2, BHVO-2 and AGV-2) indicate accuracies are better than 5% for major elements and 

10% for trace elements. 

The selected samples were leached using 1N acetic acid to dissolve carbonate for Sr and Nd 

isotopic analyses. The leachate is believed to be the bulk carbonate component in the carbonatite. 

The chemical separation for Sr and Nd isotopic analyses is the same as the description by Gao et 

al. (2004). Sr-Nd isotopic ratios were determined using a Triton Ti TIMS at the SKL GPMR-CUG. 

The measured 143Nd/144Nd and 87Sr/86Sr ratios were normalized to 146Nd/144Nd =0.7219 and 
88Sr/86Sr = 8.375209, respectively. BCR-2 and GBW04411 were used as the monitor standard 

materials in this work. Our analytical results (143Nd/144Nd = 0.512629 ± 0.000006 (2σ) for BCR-2 

and 87Sr/86Sr = 0.760033 ± 0.000016(2σ) for GBW04411) fit the recommend values (143Nd/144Nd 

=0.512636±0.000002 (2SD) for BCR-2; 87Sr/86Sr =0.76±0.000006 (2SD) for GBW04411) within 



analytical uncertainty.  

Major and trace elements of silicate minerals, carbonate matrix and phenocrysts were 

analyzed by LA-ICP-MS with a spot size of 44 µm at the SKL GPMR-CUG. Element contents 

were calibrated against multiple reference materials without applying internal standardization. 

Details of operating conditions for LA-ICP-MS and data reduction strategy are same as Liu et al. 

(2008b) for silicate minerals and Chen et al. (2011) for carbonate. Off-line selection and 

integration of the background and the analyzed signals, along with time-drift correction and 

quantitative calibration, were performed by ICPMSDataCal (Liu et al., 2008b).  

The polished sections were prepared for identifying moissanite and highly disordered 

graphite using a Thermo Scientific DRX dispersive Raman micro-spectrometer. In order to avoid 

possible contamination, Al2O3 abrasive papers only were used to prepare the polished sections. 

The detailed sample preparation procedure is given in Liu et al. (2015). 



Data sources for carbonatite and limestone 

Carbonatites are compiled from a worldwide database (Bühn, 2008; Bell et al., 1982; Bell 

and Simonetti, 2010; Halama et al., 2008; Hoernle et al., 2002; Hou et al., 2015; Huang et al., 

1995; Mitchell, 2005; Mourao et al., 2010).  

Major elements in limestone were collected from worldwide (Armstrong-Altrin et al., 2003; 

Bellanca et al., 1997; Jin et al., 2009; Klein and Beukes, 1989; Tanaka et al., 2003; Tsikos et al., 

2001). Trace elements in limestone collected from worldwide (Bellanca et al., 1997; Jin et al., 

2009; Tanaka et al., 2003; Tsikos et al., 2001) are shown for comparison. 

 



 

Detailed explanation, data sources and modelling parameters for Fig. 3 

The CaO versus Ni plot in Fig.3 (A) shows that the carbonates in the carbonatite intrusion 

trend to high Ni contents, in contrast to limestones.  The  solid curve is a simple mixing line 

between limestone and the Hannuoba peridotite (Rudnick et al., 2004): ticks on curves show 10% 

increments. Average of peridotites from Hannuoba (Rudnick et al., 2004) is shown for comparison. 

(B) Sr-Nd isotopic compositions of the Hannuoba intrusion (this paper). Aragonite veinlets (this 

paper), limestone (Keto and Jacobsen, 1988; Veizer et al., 1999), typical carbonatites (Bühn, 2008; 

Bell et al., 1982; Bell and Simonetti, 2010; Halama et al., 2008; Hoernle et al., 2002; Hou et al., 

2015; Huang et al., 1995; Mitchell, 2005; Mourao et al., 2010), the Mesozoic carbonatites from 

Zhuolu (ZL) and Huairen (HR) (Yan et al., 2007), peridotite and garnet pyroxenite xenoliths 

(Rudnick et al., 2004; Xu, 2002), and alkali basalt (Song et al., 1990) from Hannuoba are shown 

for comparison. Average Sr and Nd contents (Sr=380 ppm; Nd=0.66 ppm) in Silurian, Devonian 

and Carboniferous limestones from the Inner Mongolia derived from the Paleo-Asian Ocean (Liu, 

et al. unpublished data) were used in model calculations. Detailed parameters are listed in the table 

below.  

The trend to high Ni contents shown by the carbonates could reflect mixing in of a lower 

proportion of peridotite (~10%) (Fig. 3A) than that of the trend to high 143Nd/144Nd (~30%) (Fig. 

3B). This could be attributed to the transfer of Ni from carbonatite melt to newly growth silicate 

minerals (i.e. clinopyroxene) during carbonatite-peridotite interaction.  

 

Compositional parameters Sr Nd 

Limestone (ppm) 380 0.66 

Limestone isotope ratios  0.707-0.709 0.5119-0.5123 

Average of Hannuoba peridotites (ppm)  14.6 1.09 

Average of Hannuoba peridotites isotopic ratios 0.7038 0.51310 



Figure DR1 
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Moissanite (A and B), Na chloride (C) and graphite (D) coexisting with carbonate in the 

carbonatite intrusion. Raman shift of moissanite (E) and highly disordered graphite (F) in the 

carbonatite intrusion.  



 

Figure DR2 
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CaO-MgO-SiO2 diagram of the Hannuoba carbonatite intrusion (red circles). The solid line with 

crosses is a mixing line showing 10% increments between pure limestone and peridotite. 

Peridotite xenoliths (Rudnick et al., 2004) and pyroxenite veins (Liu et al., 2005; Xu, 2002) in 

peridotite xenoliths from Hannuoba, limestone (Armstrong-Altrin et al., 2003; Bellanca et al., 

1997; Jin et al., 2009; Klein and Beukes, 1989; Tanaka et al., 2003; Tsikos et al., 2001) and 

typical carbonatites (Bühn, 2008; Bell et al., 1982; Bell and Simonetti, 2010; Halama et al., 2008; 

Hoernle et al., 2002; Hou et al., 2015; Huang et al., 1995; Mitchell, 2005; Mourao et al., 2010) 

are shown for comparison.  



 

Figure DR3 
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Variations of (87Sr/86Sr)I with Sr contents for carbonates and aragonite veins in the Hannuoba 

carbonatite intrusion. The carbonatite intrusion can be classified into two types: low Sr carbonatite 

(Sr 30~50 ppm) and high Sr carbonatite (Sr >60 ppm). The isotopic compositions are calculated 

back to 22 Ma (age of the Hannuoba basalt). The typical carbonatites (data sources as in Figure 

DR2) and alkali basalts from Hannuoba are shown for comparison. Sr isotopic data for limestone 

are from Veizer et al. (1999). 



Figure DR4 
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Plots of Mg# versus CaO and SiO2 for Ol and Cpx xenocrysts from the Hannuoba carbonatite 

intrusion, eliminating the possibility that the carbonatite composition could be due to interaction 

between carbonate and basaltic melt. Data for Ol and Cpx formed by carbonate melt-basalt 

interaction are from Jolis et al. (2013). MP = Range of mantle peridotites from the North China 

Craton (e.g., Rudnick et al., 2004; Xu et al., 2013). 
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(87Sr/ 86Sr)I comparison between the limestone precursor of the Hannuoba carbonatite and the 

evolution line of marine carbonates (Veizer, 1985; Veizer et al., 1999). The intersection points 

infer that the limestone precursor of the carbonatite intrusion was certainly not older than 580 Ma, 

and most probably between 360 and 580 Ma. BEBI = Bulk-Earth best initial.  



 References not cited in main paper 

The temperatures of silicate macrocrysts were estimated using thermometer of Cpx + Opx 

pairs (Wells, 1977).   

 

(Burke et al., 2003) 



 

Table DR 1 

Compositions of silicate mineral xenocrysts in the Hannuoba carbonatite intrusion 
Units are wt.% for major elements and ppm for Ni. 

Num. JSB011 JSB029 JSB012 JSB024 JSB044 JSB054 

 Cpx Opx Cpx Ol Opx Cpx Opx Cpx Opx Ol Cpx Opx Cpx Opx 

SiO2 51.2 54.8 50.8 39.0 54.5 50.1 55.4 51.3 55.4 39.5 50.6 54.3 51.1 55.7 

TiO2 0.30 0.08 0.11 0.00 0.04 0.33 0.07 0.29 0.08 0.00 0.32 0.08 0.34 0.08 

Al2O3 5.18 3.79 4.40 0.03 4.04 5.88 3.46 5.00 3.35 0.01 5.75 4.15 4.69 3.47 

TFeO 2.36 5.27 2.68 9.15 5.97 2.21 6.11 2.07 5.70 9.12 2.25 5.59 2.70 5.76 

MnO 0.08 0.13 0.09 0.14 0.14 0.07 0.14 0.08 0.14 0.13 0.08 0.13 0.08 0.14 

MgO 16.7 34.6 17.7 51.2 33.5 15.9 33.8 16.3 34.1 50.7 16.2 34.3 17.2 33.5 

CaO 21.6 0.65 22.5 0.08 0.98 22.9 0.46 22.3 0.51 0.03 21.9 0.61 21.3 0.62 

Na2O 1.39 0.08 0.62  0.05 1.44 0.05 1.34 0.06  1.54 0.07 1.32 0.1 

K2O 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 

P2O5 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 

Mg# 92.6 92.1 92.2 90.9 90.9 92.8 90.8 93.3 91.4 90.8 92.8 91.6 91.9 91.2 

Ni 348 734 376 2809 809 287 691 308 713 3062 327 715 378 755 



Table DR 2 

Major and trace element, Sr-Nd isotopic and C-O isotopic compositions of carbonate components 

in carbonatite intrusion. Units are wt.% for major elements, ppm for trace elements and ‰ for 

C-O isotopes. 

Carbonatite intrusion (JSB-)

Num. 12011 12022 12023 12029 12032 12033 12044 12046 12049 12051 12053 

SiO2 5.04  3.12  3.33  5.31 2.05 4.48 4.91 4.44 0.31  1.88  6.32 
TiO2 0.008 0.004  0.029  0.012 0.006 0.003 0.012 0.013 0.006  0.003  0.012 

Al2O3 0.73  0.51  0.60  0.42  0.40  0.59  1.24  1.45  0.42  0.66  1.19  

FeO 1.41  1.03  1.57  1.63  1.32  1.55  1.11  1.30  1.17  1.04  1.28  

MgO 1.39 0.90 1.04 1.58 0.88 1.08 1.35 2.18 0.80 0.85 1.59 

CaO 50.1  52.3  51.4  49.7  52.7  50.8  50.2  49.2  53.9  52.9  49.0  

Na2O 0.007 0.013 0.006 0.016 0.01 0.008 0.008 0.014 0.005 0.009 0.013 

K2O 0.019 0.014 0.02 0.023 0.014 0.017 0.014 0.016 0.012 0.026 0.016 

Sc 1.02  0.40  0.97  2.25 0.89 0.80 0.69 0.65 0.36 0.29  0.80  

V 2.68  1.94  2.73  2.36 1.70 3.25 2.23 3.36 1.11 1.38  2.60  

Cr 61.5  35.4  56.4  104 91.5 285 16.5 57.8 8.47 2.39  125  

Co 4.02  1.22  3.50  6.11 2.63 3.60 1.10 7.35 3.46 1.48  10.0  

Ni 113  58.3  118  169 98.6 113 74.4 181 132 96.7  145  

Rb 0.69  0.25  0.67  0.41 0.24 0.58 0.29 0.38 0.27 0.65  0.41  

Sr 32.4  27.5  30.6  34.2 29.8 34.3 31.7 55.7 34.1 47.0  79.1  

Y 1.72  1.20  1.29  1.68 1.16 0.87 2.30 0.53 0.56 0.55  0.50  

Zr 2.04  0.70  4.04  1.71 0.65 0.65 2.91 2.88 1.60 1.68  1.71  

Nb 0.21  0.15  0.77  0.39 0.18 0.10 0.34 0.55 0.20 0.36  0.41  

Ba 0.44  0.39  0.35  0.82 0.16 0.28 0.35 1.26 0.35 1.07  1.48  

La 1.44  1.66  1.48  1.56 1.53 1.10 2.36 0.56 0.57 0.88  0.48  

Ce 1.34  1.73  2.24  2.16 1.91 0.83 3.54 0.67 0.58 0.69  0.63  

Pr 0.37  0.27  0.31  0.39 0.27 0.15 0.62 0.11 0.11 0.12  0.095 

Nd 1.73  1.16  1.43  1.79 1.12 0.69 2.85 0.49 0.46 0.48  0.43  

Sm 0.43  0.22  0.35  0.42 0.23 0.14 0.73 0.099 0.10 0.10  0.089 

Eu 0.25  0.12  0.13  0.20 0.12 0.089 0.32 0.049 0.056  0.042  0.034 

Gd 0.41  0.23  0.28  0.40 0.26 0.15 0.60 0.11 0.10 0.098  0.079 

Tb 0.07  0.03  0.04  0.06 0.03 0.02 0.08 0.01 0.01 0.01  0.01  

Dy 0.36  0.14  0.22  0.30 0.14 0.11 0.43 0.081 0.080  0.059  0.078 

Ho 0.07  0.03  0.04  0.05 0.03 0.02 0.08 0.01 0.02 0.01  0.02  

Er 0.17  0.063  0.094  0.12 0.071 0.050 0.19 0.036 0.040  0.029  0.034 

Tm 0.028 0.008  0.011  0.019 0.009 0.006 0.024 0.005 0.005  0.004  0.004 

Yb 0.15  0.045  0.081  0.12 0.056 0.044 0.13 0.027 0.036  0.025  0.035 

Lu 0.023 0.008  0.011  0.018 0.009 0.005 0.019 0.005 0.004  0.005  0.005 

Hf 0.021 0.009  0.078  0.029 0.014 0.007 0.036 0.041 0.016  0.019  0.027 

Ta 0.013 0.010  0.044  0.021 0.013 0.010 0.020 0.026 0.012  0.009  0.020 

Pb 0.10  0.051  0.12  0.39 0.11 0.076 0.094 0.13 0.080  0.10  0.10  

Th 0.02  0.01  0.06  0.03 0.01 0.01 0.02 0.02 0.01 0.03  0.02  

U 0.15  0.087  0.11  0.12 0.11 0.15 0.17 0.34 0.15 0.29  0.24  

Ce/Ce* 0.45  0.63  0.80  0.68 0.72 0.50 0.71 0.66 0.56 0.51  0.71  

Eu/Eu* 1.78  1.62  1.17  1.50  1.42  1.80  1.44  1.40  1.62  1.27  1.21  
87Rb/86Sr 0.0598 0.0256 0.0621 0.0338 0.0223 0.0476 0.0258 0.0192 0.0222 0.0387 0.0145 
87Sr/86Sr 0.707496 0.707576 0.707780 0.707343 0.707710 0.707640 0.707509 0.707963 0.707509 0.707902 0.706383

2σ 4 5 5 6 5 7 5 5 17 18 5 
147Sm/144Nd 0.1564 0.1218 0.1539 0.1479 0.1308 0.1321 0.1600 0.1274 0.1427 0.1306 0.1293 
143Nd/144Nd 0.512869 0.512884 0.512866 0.512887 0.51291 0.512885 0.512909 0.512894 0.512941 0.512872 0.512874

2σ 5 4 8 4 4 9 4 7 16 12 13 

δ
13CVPDB -12.0  -12.4  -12.6  -13.1  -11.9  -12.1  -11.9  -11.4  -12.8  -11.3  -12.2  

δ
18O SMOW 22.7  22.8  22.6  22.6  22.8  22.8  22.7  22.7  22.5  22.6  22.3  



Table DR 2 continued 

Carbonatite intrusion (JSB-)

Num. 12055 12057 12058 12061 12063 12093 14005 14035 14045 14009 

SiO2 7.55  2.20  0.92  5.91 2.59 3.76 7.36 3.68 16.00  2.70  

TiO2 0.026 0.011  0.023  0.008 0.009 0.003 0.016 0.008 0.008  0.005  

Al2O3 1.76  0.55  1.16  0.80  0.86  0.44  1.86  0.42  0.51  1.37  

FeO 1.27  1.13  1.64  1.13  0.91  1.17  1.28  1.45  0.52  0.73  

MgO 3.00 1.18 2.03 1.10 1.43 1.24 4.81 1.56 2.03 3.35 

CaO 46.4  52.3  51.2  50.2  51.8  51.4  44.2  50.8  44.1  49.4  

Na2O 0.012 0.005 0.012 0.006 0.009 0.006 0.03 0.009 0.011 0.014 

K2O 0.015 0.013 0.02 0.013 0.024 0.014 0.012 0.012 0.039 0.013 

Sc 0.70  0.37  0.95  0.42  0.40  0.52  1.57  0.80  0.36  0.40  

V 3.10  1.63  3.51  1.25  1.58  1.47  7.08  3.41  1.70  1.70  

Cr 56.2  11.0  84.2  21.6  1.48  9.75  181  112  13.6  21.7  

Co 5.17  4.33  6.01  2.72  1.79  1.79  8.75  3.00  1.74  1.51  

Ni 127  129  198  119  93.3  94.1  208  152  156  83.9  

Rb 0.41  0.30  0.45  0.27  0.74  0.43  0.19  0.32  2.84  0.22  

Sr 109  106  40.1  33.8  306  68.7  64.7  72.9  138  63.3  

Y 1.82  0.69  0.94  0.62  0.62  3.26  1.83  0.86  0.45  0.72  

Zr 6.76  2.02  2.92  1.77  3.98  1.45  1.26  1.30  1.67  0.54  

Nb 1.06  0.34  0.63  0.31  0.78  0.10  0.22  0.17  0.31  0.21  

Ba 1.45  0.44  0.86  0.39  1.71  1.71  0.92  1.01  1.07  0.67  

La 2.46  0.93  1.03  0.73  0.89  2.31  1.39  0.72  0.81  1.15  

Ce 2.82  1.09  1.58  0.96  1.07  0.55  0.45  0.56  0.57  0.95  

Pr 0.41  0.15  0.23  0.14  0.15  0.31  0.23  0.10  0.11  0.15  

Nd 1.73  0.67  0.97  0.67  0.65  1.38  1.06  0.46  0.40  0.58  

Sm 0.38  0.15  0.24  0.16  0.12  0.25  0.28  0.11  0.087  0.11  

Eu 0.26  0.074  0.088  0.067 0.076 0.12  0.13  0.045 0.080  0.044  

Gd 0.38  0.14  0.22  0.15  0.14  0.37  0.30  0.12  0.072  0.11  

Tb 0.048 0.022  0.031  0.021 0.019 0.043 0.042 0.017 0.011  0.014  

Dy 0.27  0.098  0.16  0.12  0.12  0.26  0.26  0.099 0.066  0.081  

Ho 0.050 0.019  0.028  0.018 0.019 0.056 0.045 0.021 0.013  0.016  

Er 0.13  0.047  0.076  0.050 0.040 0.16  0.13  0.051 0.040  0.040  

Tm 0.019 0.007  0.010  0.005 0.007 0.023 0.017 0.007 0.007  0.0057  

Yb 0.12  0.045  0.055  0.040 0.038 0.14  0.11  0.044 0.041  0.030  

Lu 0.016 0.005  0.010  0.006 0.006 0.023 0.018 0.007 0.008  0.006  

Hf 0.073 0.033  0.053  0.029 0.037 0.009 0.027 0.017 0.024  0.010  

Ta 0.046 0.018  0.038  0.014 0.019 0.008 0.013 0.010 0.024  0.028  

Pb 0.12  0.082  0.16  0.066 0.22  0.11  0.063 0.088 0.22  0.082  

Th 0.043 0.020  0.078  0.013 0.059 0.015 0.013 0.008 0.027  0.007  

U 0.29  0.11  0.13  0.16  0.44  0.19  0.19  0.20  0.32  0.18  

Ce/Ce* 0.68  0.71  0.79  0.71  0.71  0.16  0.19  0.51  0.46  0.56  

Eu/Eu* 2.07  1.51  1.15  1.29  1.82  1.23  1.33  1.15  2.98  1.19  
87Rb/86Sr 0.0105 0.0079 0.0313 0.0224 0.0069 0.0177 0.0082 0.0125 0.0578 0.0098 
87Sr/86Sr 0.706225 0.705401 0.707822 0.707681 0.705222 0.707374 0.707908 0.707108 0.706217 0.706388 

2σ 6 5 5 6 5 6 5 5 14 10 
147Sm/144Nd 0.1394 0.1413 0.1554 0.1459 0.1141 0.1145 0.1644 0.1562 0.1351 0.1214 
143Nd/144Nd 0.512906 0.512912 0.5129 0.512903 0.512902 0.512871 0.512918 0.512862 0.512817 0.512976 

2σ 6 4 5 4 6 5 7 14 6 23 

δ
13CVPDB -12.7  -14.4  -13.5  -13.3  -13.6  -11.3  -11.9  -11.8  -11.4  -11.2  

δ
18O SMOW 22.2  22.6  22.6  22.6  22.6  23.0  22.6  22.5  22.6  23.0  

Based on the normalization strategy of bulk components as 100%, SiO2
* is calculated by 

100%-the sum of all other major element concentrations expressed as carbonates. 



 

 

Table DR 3 

Compositions of calcite phenocryst (CP) and calcite matrix (CM) in the Hannuoba carbonatite 

intrusion. Units are wt.% for major elements and ppm for Ni. 

 

Sample Name   CaO MgO FeO SiO2 Al2O3 Ni 

JSB011-Cc1-01 CP 55.3 0.23 0.08 0.20 0.00  6.8  
JSB011-Cc1-02 CP 55.5 0.20 0.05 0.18 0.00  1.6  

JSB011-Cc1-03 CP 55.4 0.22 0.04 0.26 0.00  1.4  

JSB012-Cc1-01 CP 53.8 0.58 0.18 0.91 0.01  49.2  

JSB012-Cc1-02 CP 54.5 0.48 0.10 0.61 0.00  34.4  

JSB012-Cc1-03 CP 54.4 0.61 0.08 0.50 0.00  39.4  

JSB012-Cc2-01 CP 54.7 0.60 0.03 0.44 0.00  2.7  

JSB012-Cc2-02 CP 54.6 0.68 0.03 0.40 0.00  3.2  

JSB012-Cc2-03 CP 54.8 0.59 0.03 0.34 0.00  3.3  

JSB024-Cc1-01 CP 53.7 1.42 0.06 0.36 0.00  3.9  

JSB024-Cc1-02 CP 53.5 1.62 0.06 0.41 0.00  3.4  

JSB024-Cc1-03 CP 53.9 1.33 0.08 0.28 0.00  1.5  

JSB024-Cc2-01 CP 54.5 0.63 0.07 0.49 0.01  9.3  

JSB024-Cc2-02 CP 54.5 0.45 0.13 0.58 0.02  13.2  

JSB024-Cc2-03 CP 54.9 0.36 0.07 0.42 0.01  8.0  

JSB029-Cc1-01 CP 53.6 1.63 0.08 0.28 0.00  1.5  

JSB029-Cc1-02 CP 53.6 1.59 0.09 0.31 0.00  1.8  

JSB029-Cc1-03 CP 53.2 1.65 0.12 0.50 0.02  10.3  

JSB029-Cc2-01 CP 54.2 0.58 0.12 0.64 0.03  11.7  

JSB029-Cc2-02 CP 48.9 1.04 0.98 3.30 0.21  98.9  

JSB044-Cc1-04 CP 53.7 1.61 0.02 0.30 0.00  5.6  

JSB044-Cc1-05 CP 53.9 1.54 0.02 0.21 0.00  4.9  

JSB044-Cc1-06 CP 53.6 1.74 0.02 0.23 0.00  4.9  

JSB044-Cc2-03 CP 54.8 0.26 0.09 0.53 0.04  8.0  

JSB044-Cc2-04 CP 54.9 0.39 0.08 0.40 0.03  7.9  

JSB044-Cc2-05 CP 51.6 0.46 0.50 1.99 0.40  41.8  

JSB044-Cc2-06 CP 54.2 0.26 0.20 0.81 0.13  15.0  

JSB054-Cc1-01 CP 54.7 0.30 0.06 0.48 0.08  7.9  

JSB054-Cc1-02 CP 54.9 0.47 0.03 0.33 0.01  4.4  

JSB054-Cc3-05 CP 54.0 0.43 0.18 0.84 0.05  19.7  

JSB054-Cc3-06 CP 54.4 0.53 0.12 0.55 0.03  17.0  

JSB054-Cc3-07 CP 52.8 0.44 0.42 1.39 0.17  37.9  

JSB054-Cc3-08 CP 53.6 0.31 0.24 1.07 0.16  26.9  

JSB054-Cc3-09 CP 55.2 0.31 0.03 0.30 0.00  4.4  

JSB054-Cc3-10 CP 54.4 0.39 0.16 0.70 0.04  18.0  

JSB057-Cc3-02 CP 55.2 0.19 0.07 0.32 0.00  5.1  

JSB057-Cc3-03 CP 55.3 0.20 0.06 0.29 0.00  5.4  

JSB057-Cc1-01 CP 52.0 0.53 0.53 1.79 0.16  65.8  

JSB057-Cc1-02 CP 52.6 0.40 0.43 1.59 0.19  55.7  

JSB057-Cc1-03 CP 53.7 0.32 0.31 1.05 0.07  38.1  

JSB057-Cc1-04 CP 50.8 0.45 0.72 2.54 0.34  88.6  

 

 

 



 

Table DR 3 continued 

 

Sample Name   CaO MgO FeO SiO2 Al2O3 Ni 

JSB011-Cc2-01 CM 51.2 0.48 0.94 2.31 0.11  36.8  
JSB011-Cc2-02 CM 51.1 0.48 0.98 2.27 0.14  36.1  

JSB011-Cc2-03 CM 52.7 0.41 0.58 1.54 0.08  21.7  

JSB011-Cc2-04 CM 52.1 0.48 0.74 1.78 0.08  24.7  

JSB024-Cc3-01 CM 51.6 0.54 0.79 2.06 0.05  36.0  

JSB024-Cc3-02 CM 49.8 0.69 1.15 2.97 0.08  62.9  

JSB024-Cc3-03 CM 50.3 0.69 1.06 2.74 0.06  57.5  

JSB024-Cc3-04 CM 48.8 0.72 1.27 3.53 0.14  104  

JSB024-Cc3-05 CM 49.8 0.62 1.07 3.10 0.11  101  

JSB029-Cc1-01 CM 48.0 1.03 1.57 3.74 0.08  55.9  

JSB029-Cc1-02 CM 46.8 1.20 1.85 4.30 0.06  54.2  

JSB044-Cc1-01 CM 51.0 0.47 0.88 2.37 0.23  29.1  

JSB044-Cc1-02 CM 47.1 0.90 1.49 4.12 0.49  68.3  

JSB044-Cc1-03 CM 46.2 0.91 1.81 4.63 0.43  133  

JSB044-Cc1-07 CM 51.5 0.53 0.82 2.00 0.18  44.7  

JSB044-Cc1-08 CM 51.6 0.51 0.79 2.03 0.16  38.4  

JSB044-Cc2-01 CM 51.1 0.60 0.85 2.24 0.22  34.7  

JSB044-Cc2-02 CM 48.4 0.66 1.56 3.64 0.23  56.2  

JSB054-Cc3-01 CM 47.5 0.74 1.07 4.00 0.82  80.5  

JSB054-Cc3-02 CM 49.8 0.63 0.79 2.91 0.50  62.9  

JSB054-Cc3-03 CM 49.7 0.60 0.77 2.99 0.50  63.2  

JSB054-Cc3-04 CM 51.1 0.52 0.74 2.33 0.26  50.0  

JSB057-Cc3-01 CM 52.5 0.47 0.60 1.65 0.02  35.8  

JSB057-Cc3-04 CM 50.8 0.62 0.93 2.48 0.04  80.5  

JSB054-Cc1-03 CM 49.6 1.11 0.69 2.89 0.31  76.5  

JSB054-Cc1-04 CM 45.2 1.80 0.87 4.97 0.70  116  

 



Table DR 4 

Sr content and Sr isotopic compositions of aragonite veinlets crosscutting one sample of the 

carbonatite intrusion.  

 

Sample Sr (ppm) 87Sr/86Sr 2σ 

JSB15062-1 6022  0.70605 0.000015 

JSB15062-2 1610  0.70571 0.000039 

JSB15062-3 2700  0.70635 0.000034 

JSB15062-4 4909  0.70673 0.000016 

JSB15062-5 7848  0.70672 0.000013 

JSB15062-6 3654  0.70560 0.000019 

JSB15062-7 1545  0.70532 0.000047 

JSB15062-8 6442  0.70583 0.000027 

JSB15062-9 5005 0.70683 0.000017 

JSB15062-10 5005 0.70684 0.000021 

JSB15062-11 4941 0.70584 0.000030 

JSB15062-13 3246 0.70411 0.000039 
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