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Table S1. Major element compositions of selected olivine-spinel pairs from the mafic-ultramafic intrusions in the central Asian orogenic belt 

(determined by EPMA)  

Sample No. Rock types 
Olivine (wt.%) Spinel (wt.%) 

KdMg/Fe
Ol-Sp TOl-Sp (K) P (GPa) fO2 (FMQ) 

MgO  FeO Fo Al2O3  Cr2O3 MgO FeO  Fe2O3  Cr# Mg# 

Jinbulake intrusion  (this study)               

QB-13 Wehrlite 44.20  16.40  83 45.70  15.40  10.00  21.30  7.40  18 46 5.7 720 0.2 2.4 

QB-43 Wehrlite 45.00  14.40  85 34.60  23.20  8.40  22.40  10.10  31 40 8.4 780 0.2 2.4 

QB-55  Wehrlite 45.10  14.70  85 37.00  22.70  7.90  23.60  9.20  29 37 9.2 724 0.2 2.5 

QB-65 Wehrlite 44.70  14.70  85 29.30  30.80  8.40  23.80  6.50  41 39 8.6 798 0.2 1.4 

QB-97  Wehrlite 46.30  14.10  85 32.20  29.90  7.70  23.30  6.60  38 37 9.9 754 0.2 1.7 

QB-104  Wehrlite 45.80  13.90  86 34.20  29.70  9.40  21.30  5.30  37 44 7.5 794 0.2 1.2 

QB-108  Wehrlite 45.40  14.00  85 29.70  28.30  7.20  23.30  10.00  39 35 10.5 778 0.2 2.3 

QB2-21  Wehrlite 44.90  15.20  84 41.30  18.60  10.10  20.90  8.70  23 46 6.1 771 0.2 2.3 

QB2-40 Wehrlite 45.50  14.20  85 35.00  26.80  8.60  22.20  6.30  34 41 8.2 761 0.2 1.7 

QB2-48 Wehrlite 44.60  15.90  83 30.90  27.50  7.30  23.80  8.50  37 35 9.2 765 0.2 2.0 

QB2-78 Wehrlite 45.10  14.40  85 32.00  30.20  9.50  21.00  7.80  39 45 6.9 853 0.2 1.6 

QB2-102  Wehrlite 44.30  15.10  84 30.70  30.00  8.20  22.80  8.20  40 39 8.2 812 0.2 1.7 

QB2-115 Wehrlite 44.60  15.20  84 16.60  34.80  3.80  26.80  15.20  59 20 21.0 790 0.2 2.6 

QB2-194  Wehrlite 44.90  15.30  84 34.90  23.90  8.30  22.50  9.30  31 40 8.0 771 0.2 2.2 

Heishan intrusion (this study; Wang et al., 2011)               

901-26 Harzburgite  44.80  14.90  84 15.50  35.40  7.30  26.40  12.80  61 33 11.0 999 0.3 2.1 

901-37 Harzburgite  44.20  15.00  84 19.60  36.20  8.70  22.60  12.10  55 41 7.7 1002 0.3 1.8 

901-39 Harzburgite  44.60  15.30  84 22.50  35.80  8.70  22.30  9.30  52 41 7.6 941 0.3 1.5 

901-63 Harzburgite  44.80  14.60  85 21.70  36.80  11.10  20.60  9.20  53 49 5.7 1102 0.3 1.3 

901-71 Harzburgite  43.90  15.60  84 20.50  31.80  6.60  25.30  14.50  51 32 10.8 882 0.3 2.3 

GHH-87 Lherzolite 44.60  15.50  84 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

GHH-94 Lherzolite 46.70  12.70  87 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

GHH-113 Lherzolite 46.40  13.60  86 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

GHH-106 Lherzolite 43.40  16.70  82 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
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Sample No. Rock types 
Olivine (wt.%) Spinel (wt.%) 

KdMg/Fe
Ol-Sp TOl-Sp (K) P (GPa) fO2 (FMQ) 

MgO FeO Fo Al2O3 Cr2O3 MgO FeO Fe2O3 Cr# Mg# 

Erbutu intrusion (this study) 

18EBT-1 
olivine 

orthopyroxenite 
44.50  14.50  85 18.90  40.90  5.90 23.50  7.00 59 31 12.2 840 0.25 1.2 

18EBT-2 
olivine 

orthopyroxenite 
44.90  15.10  84 17.00  45.10  5.30 25.00  5.30 64 27 14.0 822 0.25 0.6 

18EBT-3 
olivine 

orthopyroxenite 
44.90  15.10  84 15.40  47.30  5.00 25.20  4.60 67 26 14.9 816 0.25 0.3 

18EBT-4 
olivine 

orthopyroxenite 
44.40  16.20  83 15.70  46.00  5.40 24.50  5.60 66 28 13.7 843 0.25 0.7 

18EBT-5 
olivine 

orthopyroxenite 
46.40  13.40  86 19.60  42.20  6.80 22.90  4.40 59 34 11.8 841 0.25 0.5 

18EBT-6 
olivine 

orthopyroxenite 
44.80  14.60  85 18.50  42.50  5.90 24.10  6.10 61 30 12.7 834 0.25 0.9 

18EBT-8 
olivine 

orthopyroxenite 
46.10  14.70  85 13.90  49.00  4.50 25.70  4.40 70 24 17.9 804 0.25 0.4 

18EBT-9 
olivine 

orthopyroxenite 
44.70  15.30  84 14.80  46.00  4.90 25.20  6.40 68 26 15.0 833 0.25 0.9 

18EBT-10 
olivine 

orthopyroxenite 
46.20  13.70  86 21.70  41.70  7.20 22.60  4.00 56 36 10.5 842 0.25 0.3 

18EBT-12 
olivine 

orthopyroxenite 
44.80  15.10  84 17.60  45.90  5.20 24.70  4.00 64 27 14.1 799 0.25 0.1 

18EBT-16 
olivine 

orthopyroxenite 
45.30  15.10  84 18.00  42.00  5.30 24.70  6.70 61 27 14.1 815 0.25 1.1 

18EBT-17 
olivine 

orthopyroxenite 
45.80  14.30  85 21.50  40.20  6.80 23.40  5.20 56 34 11.1 834 0.25 0.8 

18EBT-20 
olivine 

orthopyroxenite 
31.40  8.80 86 19.60  41.40  6.20 23.80  6.10 59 32 12.6 830 0.25 1.0 

18EBT-21 
olivine 

orthopyroxenite 
45.80  13.40  86 26.90  38.40  9.80 19.70  3.20 49 47 6.9 900 0.25 -0.1

Baixintan intrusion (this study; Feng et al., 2017, 2018) 

BXT-1 Lherzolite 44.00  15.40  84 17.90  31.10  8.00 22.60  19.70  54 39 8.1 1030 0.40 2.5 

BXT-2 Lherzolite 45.00  14.60  85 16.70  32.10  7.60 22.70  19.80  56 37 9.2 1009 0.40 2.7 

BXT-3 Lherzolite 43.90  16.90  82 16.70  29.90  7.20 23.60  22.60  55 35 8.5 1024 0.40 2.6 

BXT-4 Lherzolite 43.00  16.30  83 20.00  33.20  8.60 21.60  15.00  53 42 6.6 1029 0.40 2.0 

BXT-7 Lherzolite 42.20  15.40  83 16.60  31.30  7.00 23.90  21.10  56 34 9.3 998 0.40 2.6 

BXT-8 Lherzolite 43.00  15.10  84 13.50  26.30  5.70 25.40  29.50  57 28 12.8 982 0.40 3.3 

BXT-ZK-2 Lherzolite 44.70  15.70  84 10.90  29.80  1.20 31.10  16.80  65 6 7.7 709 0.40 3.0 
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Sample No. Rock types 
Olivine (wt.%) Spinel (wt.%) 

KdMg/Fe
Ol-Sp TOl-Sp (K) P (GPa) fO2 (FMQ) 

MgO  FeO Fo Al2O3  Cr2O3 MgO FeO  Fe2O3  Cr# Mg# 

BXT-ZK-4 Lherzolite 44.00  16.00  83 11.80  22.30  5.20  12.10  46.00  56 53 4.4 1581 0.40 3.0 

BXT-ZK-1 Lherzolite 43.80  16.60  83 22.60  33.20  8.00  16.60  17.50  50 56 3.7 1261 0.40 1.3 

BXT-ZK-3 Lherzolite 43.80  16.20  83 18.30  34.50  7.30  18.50  18.60  56 48 5.3 1183 0.40 1.7 

ZK001-1.1 Lherzolite 43.80  16.20  83 6.50  28.70  4.40  25.90  34.00  75 23 16.0 1025 0.40 3.5 

ZK001-4.1 Lherzolite 45.40  14.10  85 19.50  31.90  8.60  21.70  17.50  52 41 8.1 1004 0.40 2.5 

ZK001-4.3 Lherzolite 44.20  14.80  84 17.90  31.10  8.00  22.60  19.70  54 39 8.5 1021 0.40 2.6 

ZK001-4.4 Lherzolite 44.60  14.60  85 16.70  32.10  7.60  22.60  19.90  56 37 9.1 1012 0.40 2.7 

ZK001-6.1 Lherzolite 43.40  16.40  83 20.00  33.20  8.60  21.50  15.00  53 42 6.6 1031 0.40 2.0 

ZK0703-2.1 Lherzolite 43.40  17.40  82 16.30  31.80  6.00  25.50  18.90  57 29 10.7 945 0.40 2.5 

ZK0802-4.1 Lherzolite 44.80  14.50  85 19.80  32.00  8.60  21.80  16.60  52 41 7.8 1007 0.40 2.4 

ZK0802-6.1 Lherzolite 44.10  14.90  84 18.30  31.30  8.10  22.40  19.10  53 39 8.2 1018 0.40 2.5 

ZK0803-6.1 Lherzolite 45.50  13.80  86 18.60  32.60  8.30  22.10  17.60  54 40 8.8 994 0.40 2.5 

ZK0803-7.1 Lherzolite 43.60  16.20  83 18.30  33.00  7.60  23.60  17.10  55 36 8.4 993 0.40 2.3 

ZK6602-1.1 Lherzolite 42.90  16.60  82 16.70  29.90  7.20  23.60  22.50  55 35 8.5 1025 0.40 2.6 

Huangshannan intrusion (this study)               

HSN1612 Lherzolite 46.70  12.30  87 19.80  42.70  5.40  25.50  5.90  59 27 17.9 770 0.30 1.3 

HSN1614 Lherzolite 46.80  12.30  87 23.00  41.20  6.70  24.10  4.00  54 33 13.7 785 0.30 0.6 

HSN1616 Lherzolite 43.20  17.20  82 10.40  41.40  2.80  29.10  12.50  59 25 25.8 783 0.30 2.2 

HSN1618 Lherzolite 45.20  14.30  85 18.70  43.90  5.90  20.90  9.90  73 15 12.9 832 0.30 0.9 

HSN1620 Lherzolite 45.40  14.00  85 18.00  39.30  4.90  27.40  8.70  59 33 18.0 812 0.30 2.2 

HSN1626 Lherzolite 46.20  13.50  86 19.50  42.10  6.50  24.60  6.00  58 29 12.3 848 0.30 1.4 

HSN1627 Lherzolite 46.30  12.80  87 20.30  42.20  5.70  24.50  6.10  61 30 16.5 791 0.30 1.3 

HSN1628 Lherzolite 46.30  13.70  86 20.30  40.60  5.00  25.50  6.10  57 26 17.4 756 0.30 1.3 

HSN1629 Lherzolite 43.80  16.70  83 11.90  40.10  3.40  26.80  16.00  69 18 23.2 828 0.30 2.5 

HSN1632 Lherzolite 42.70  18.30  81 8.70  40.10  2.00  28.70  17.60  76 11 32.8 778 0.30 2.6 

HSN1635 Lherzolite 42.80  17.60  81 15.50  40.00  3.60  31.80  7.00  39 40 18.5 787 0.30 2.0 

HSN1643 Lherzolite 43.80  16.30  83 24.10  35.70  4.90  22.70  10.40  63 19 14.0 733 0.30 1.5 

HSN1644 Lherzolite 45.00  14.90  84 32.50  30.70  8.30  21.60  5.80  50 25 8.1 776 0.30 1.1 
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Sample No. Rock types 
Olivine (wt.%) Spinel (wt.%) 

KdMg/Fe
Ol-Sp TOl-Sp (K) P (GPa) fO2 (FMQ) 

MgO  FeO Fo Al2O3  Cr2O3 MgO FeO  Fe2O3  Cr# Mg# 

Tulaergen intrusion (this study)               

TLEG-18 Lherzolite N/A N/A N/A 17.80  34.20  7.20  24.60  12.00  56 34 N/A N/A 0.40 N/A 

TLEG-21 Lherzolite N/A N/A N/A 9.40  28.40  4.00  29.20  23.00  67 20 N/A N/A 0.40 N/A 

TLEG-20 Lherzolite 44.60  14.60  84 14.40  30.50  5.90  25.10  20.50  59 30 12.9 956 0.40 2.9 

TLEG-26 Lherzolite 44.90  15.10  85 15.30  31.70  6.50  24.60  19.00  58 32 11.2 968 0.40 2.7 

TLEG-25 Lherzolite 42.70  17.60  81 12.80  30.50  6.20  26.30  19.50  62 29 10.3 1044 0.40 2.5 

TLEG-24 Lherzolite N/A N/A N/A 15.70  31.20  6.20  24.30  18.40  57 31 N/A N/A 0.40 N/A 

Luodong intrusion (Su et al., 2011)               

LD-2 Dunite 46.80  11.70  88 32.00  30.00  10.40  22.70  2.90  44 38 11.6 777 0.70 0.3 

LD-3 Dunite 47.10  11.50  88 26.30  34.20  7.70  24.90  6.80  47 35 13.3 779 0.70 1.5 

LD-9 Dunite 45.00  14.50  85 28.90  30.90  6.00  28.10  5.30  42 28 14.5 711 0.70 1.1 

LDZ01-55 Dunite 48.00  10.60  89 30.00  33.20  10.60  20.50  4.50  43 48 8.8 836 0.70 0.9 

LDZ01-332 Dunite 46.00  13.20  86 29.50  31.30  11.00  20.00  7.60  42 50 6.4 933 0.70 1.3 

LDZ01-334 Dunite 46.80  11.90  88 30.40  30.20  10.00  21.50  7.60  40 45 8.5 839 0.70 1.6 

LDZ01-345 Dunite 46.80  12.10  87 28.30  30.80  8.20  23.60  7.90  42 38 11.0 792 0.70 1.7 

LDZ01-356 Dunite 46.60  12.20  87 35.50  26.90  11.30  20.20  4.80  34 50 6.8 829 0.70 0.9 

LDZ01-380 Dunite 46.50  12.20  87 33.80  28.70  9.80  22.30  4.40  36 44 8.6 779 0.70 0.9 

Notes: KdMg/Fe
Ol-Sp =molar (Mg/Fe2+)Ol/(Mg/Fe2+)Spl, which represents the Mg/Fe exchange coefficient between olivine and spinel.  

The FeO and Fe2O3 of spinel were calculated by assuming perfect stoichiometry. The calculated FeO and Fe2O3 of spinel for available samples were further corrected using 

the secondary spinel standards.  

TOl-Spl refers to the Mg/Fe exchange closure temperature of olivine-spinel pairs, which is calculated using the equation of Ballhaus et al. (1991).  

Pressure was calculated using the clinopyroxene geobarometer given by Nimis and Ulmer (1998).  

fO2 was calculated using the olivine-spinel oxygen barometer of Ballhaus et al. (1991).  

N/A means not available. 
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Table S2. Calculation results of parental magma composition (wt.%), olivine fraction (%), and V/Sc of parental magmas for the most primitive 

olivine orthocumulates of the mafic-ultramafic intrusions in the central Asian orogenic belt 

Intrusions Heishan   Huangshannan   Poyi   Luodong   Hongqiling No.2 

Tectonic settings Arc setting  Post-subduction, extensional setting 

The most 
primitive olivine 
orthocumulates 

GHH-94  ZK1701-257  PB-40  LDZ01-380  HQ2-54 

Olivine 
Whole Parental 

magma 
 Olivine 

Whole Parental 
magma 

 Olivine 
Whole Parental 

magma 
 Olivine 

Whole Parental 
magma 

 Olivine  
Whole Parental 

magma rock rock rock rock rock 

SiO2 (wt.%) 39.70  45.15  56.73   40.80  41.70  47.23   40.14  42.35  52.09   40.60  42.24  45.27   40.01  42.57  49.35  

TiO2 (wt.%) 0.00  0.40  1.24   0.00  0.15  1.07   0.00  0.16  0.86   0.11  0.24  0.47   0.00  0.38  1.38  

Al2O3 (wt.%) 0.00  4.60  14.38   0.00  2.33  16.64   0.00  2.96  15.99   0.14  5.17  14.51   0.00  6.17  22.52  

Fe2O3(wt.%)  0 .00 0.68  1.30   0.00  0.68  1.00   0.00  0.24  1.30   0.00  0.58  1.68   0.00  0.63  0.50  

FeO (wt.%) 12.50  11.70  9.90   13.30  11.62  7.30   10.80  10.62  9.83   9.88  10.37  12.05   13.85  10.73  3.79  

MnO (wt.%) 0.16  0.17  0.18   0.20  0.17  -0.01   0.12  0.14  0.23   0.20  0.15  0.06   0.20  0.16  0.06  

MgO (wt.%) 46.00  35.00  11.63   45.10  39.90  7.96   48.48  42.07  13.83   48.40  37.83  18.20   45.59  34.18  3.95  

CaO (wt.%) 0.07  1.25  3.77   0.02  1.37  9.66   0.04  1.02  5.34   0.14  3.11  8.61   0.03  3.65  13.25  

Na2O (wt.%) 0.00  0.70  2.20   0.00  0.07  0.48   0.00  0.35  1.89   0.00  0.49  1.41   0.00  0.49  1.77  

K2O (wt.%) 0.00  0.84  2.61   0.00  0.04  0.32   0.00  0.00  0.00   0.00  0.04  0.12   0.00  0.22  0.79  

P2O5 (wt.%) 0.00  0.08  0.24    0.00  0.04  0.32    0.00  0.00  0.00    0.00  0.03  0.09    0.00  0.05  0.20  

Liquid Fe/Mg  0.85(1)  0.85(2)  0.92(1)  0.92(2)  0.7(1)  0.71(2)  0.64(1)  0.66(2)  0.95(1)  0.96(2) 

Ol fraction (%) 0.68   0.86   0.81   0.66   0.73 

V (ppm) 3.9(3) 32.3(4)   3.5(3) 35.0(4)   1.4(3) 32.5(4)   7.8(3) 75.0(4)   3.7(3) 78.0(4)  

Sc (ppm) 4.5(3) 6.5(4)   3.2(3) 7.0(4)   3.5(3) 6.4(4)   6.0(3) 13.9(4)   3.8(3) 11.8(4)  

Liquid V (ppm) 92.5(5)  229(5)  157(5)  205 (5)  279(5) 
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Intrusions Heishan   Huangshannan   Poyi   Luodong   Hongqiling No.2 

Tectonic settings Arc setting  Post-subduction, extensional setting 

Liquid Sc (ppm) 10.6(5)  30.3(5)  18.0(5)  29.2(5)  33.4(5) 

Liquid V/Sc 8.7   7.5   8.7   7   8.3 

Mantle fO2 ~FMQ+1.0   ~FMQ   ~FMQ+1.0   ~FMQ   ~FMQ+0.5 

Notes: The fraction of olivine and the composition of parental magma for the most primitive olivine orthocumulates were estimated based on the method provided by Xue et 

al. (2019) and the mass balance principle of Li and Ripley (2011).  

(1) The liquid Fe/Mg calculated based on olivine Fe/Mg (e.g., Roeder and Emsile, 1970); 

(2) The estimated parental magma FeO/MgO; Note that the calculated liquid Fe/Mg (1) are quite similar to (2), indicating that the results are valid;  

(3) The measured average V and Sc concentrations of the olivine in the mafic-ultramafic intrusions in the CAOB;  

(4) Whole-rock V and Sc concentrations of the most primitive olivine orthocumulates in the mafic-ultramafic intrusions in the CAOB; 

(5) The V and Sc concentrations of parental magmas that were calculated based on the mass balance (c.f., Godel et al., 2011). The mantle fO2 of the intrusions was estimated 

based on the V/Sc of primary magmas of the intrusions and the V/Sc systematics proposed by Lee et al. (2005) and Mallmann and O’Neill (2009).  

Data sources: Whole-rock data and chemical compositions of olivine for GHH-94, ZK1701-257, PB-40, LDZ01-380, and HQ2-54 are from Xie et al. (2012), Mao et al. (2016), 

this study, Su (2014), and Wei (2013), respectively.  
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Table S3. Magma fO2 of the mafic-ultramafic intrusions in the central Asian orogenic belt (calculated based on the modeled partitioning of V in 

olivine) 

Sample No. Rock types Spot numbers 
Sc (ppm) V (ppm) (V/Sc)Ol 

(V/Sc)Liq
(1) DV

Ol(2) 
fO2

(3) fO2 
(Ol-
Spl) Avg SD Avg SD Avg SD Avg SD(4) 

Heishan intrusion             

GHH-87 Lherzolite 72 7.2  1.1  4.7  1.4  0.7  0.2  8.7  0.02  2.3  0.5 N/A 

GHH-94 Lherzolite 18 4.8  0.7  3.7  0.7  0.8  0.1  8.7  0.02  2.0  0.4 N/A 

GHH-113 Lherzolite 25 5.9  0.6  4.0  0.6  0.7  0.1  8.7  0.02  2.2  0.4 N/A 

GHH-106 Lherzolite 11 6.9  0.9  5.6  1.1  0.8  0.2  8.7  0.02  2.0  0.4 N/A 

Erbutu intrusion             

18EBT-1 Olivine orthopyroxenite 8 2.8  0.7  3.6  2.2  1.3  0.5  6.0  0.04  0.9  0.4 1.2 

18EBT-2 Olivine orthopyroxenite 8 2.6  0.6  3.4  1.7  1.3  0.4  6.0  0.04  0.9  0.4 0.6 

18EBT-4 Olivine orthopyroxenite 5 2.6  0.6  3.5  1.5  1.3  0.5  6.0  0.05  0.8  0.4 0.7 

18EBT-6 Olivine orthopyroxenite 5 2.8  0.5  3.3  1.2  1.2  0.5  6.0  0.04  1.0  0.4 0.9 

18EBT-9 Olivine orthopyroxenite 6 3.0  0.6  3.3  1.5  1.1  0.9  6.0  0.04  1.1  0.4 0.9 

18EBT-10 Olivine orthopyroxenite 6 2.2  0.5  2.9  1.5  1.3  0.7  6.0  0.04  0.8  0.4 0.3 

18EBT-12 Olivine orthopyroxenite 6 3.0  0.7  4.7  2.0  1.6  0.4  6.0  0.05  0.6  0.4 0.1 

18EBT-13 Olivine orthopyroxenite 7 2.3  0.3  3.2  1.4  1.4  0.5  6.0  0.05  0.8  0.4 N/A 

18EBT-16 Olivine orthopyroxenite 6 2.7  0.2  3.9  0.8  1.4  0.3  6.0  0.05  0.7  0.4 1.1 

18EBT-17 Olivine orthopyroxenite 5 2.2  0.5  2.2  0.9  1.0  0.3  6.0  0.03  1.2  0.4 0.8 

18EBT-21 Olivine orthopyroxenite 6 2.0  0.6  3.7  1.5  1.8  0.4  6.0  0.06  0.4  0.4 -0.1 

Huangshannan intrusion             

HSN1611  Lherzolite 9 3.1  0.7  2.5  1.7  0.8  0.4  7.5  0.02  1.8  0.4 N/A 

HSN1612  Lherzolite 17 2.6  0.7  2.6  1.0  1.0  0.4  7.5  0.03  1.5  0.4 1.3 

HSN1614  Lherzolite 14 3.7  0.9  3.8  2.0  1.0  0.3  7.5  0.03  1.5  0.4 0.6 

HSN1616  Lherzolite 10 2.6  0.5  1.9  1.3  0.8  0.3  7.5  0.02  1.9  0.4 2.2 

HSN1618  Lherzolite 11 3.1  0.4  3.0  1.1  1.0  0.3  7.5  0.03  1.5  0.4 0.9 

HSN1620  Lherzolite 4 2.6  0.4  2.9  0.9  1.1  0.2  7.5  0.03  1.3  0.4 2.2 
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Sample No. Rock types Spot numbers 
Sc (ppm) V (ppm) (V/Sc)Ol 

(V/Sc)Liq
(1) DV

Ol(2) 
fO2

(3) fO2 
(Ol-
Spl) Avg SD Avg SD Avg SD Avg SD(4) 

HSN1622  Lherzolite 10 4.2  0.9  4.9  1.4  1.2  0.3  7.5  0.03  1.3  0.4 N/A 

HSN1627  Lherzolite 5 2.5  0.5  3.2  0.7  1.3  0.4  7.5  0.03  1.2  0.4 1.3 

Luodong intrusion             

LD08-32 Dunite 12 5.0  1.4  5.5  1.9  1.1  0.3  7.0  0.03  1.3  0.4 N/A 

LD08-31 Dunite 9 5.3  0.8  6.7  1.7  1.3  0.3  7.0  0.04  1.1  0.4 N/A 

LD08-29 Dunite 7 6.6  1.1  9.6  1.8  1.5  0.4  7.0  0.04  0.9  0.4 N/A 

LD08-6 Dunite 9 6.1  1.0  9.5  1.1  1.6  0.1  7.0  0.04  0.8  0.4 N/A 

LD08-19 Dunite 8 6.2  0.7  6.1  0.9  1.0  0.1  7.0  0.03  1.4  0.4 N/A 

LD08-38 Dunite 10 6.0  0.6  8.5  0.6  1.4  0.2  7.0  0.04  0.9  0.4 N/A 

LD08-35 Dunite 11 6.8  1.4  9.7  1.5  1.4  0.3  7.0  0.04  0.9  0.4 N/A 

Hongqiling No.1 and No.2 intrusions             

HQ18 Lherzolite 9 3.1  0.5  2.4  0.5  0.8  0.2  8.3  0.02  2.0  0.4 2.3 

HQ21 Lherzolite 9 3.8  0.6  3.9  1.0  1.0  0.3  8.3  0.03  1.6  0.4 N/A 

HQ14 Lherzolite 11 3.3  0.5  2.5  1.0  0.8  0.2  8.3  0.02  2.0  0.4 2.1 

HQ17 Lherzolite 12 3.1  0.4  2.4  0.7  0.8  0.2  8.3  0.02  2.0  0.4 2.3 

HQ31 Lherzolite 5 3.7  0.3  3.8  1.1  1.1  0.2  8.3  0.03  1.6  0.4 1.9 

HQ35 Lherzolite 15 3.4  0.8  3.4  1.0  1.0  0.2  8.3  0.02  1.6  0.4 1.8 

HQ2-58 Lherzolite 12 3.4  1.0  3.4  0.7  1.0  0.2  8.3  0.02  1.6  0.4 1.7 

HQ2-55 Lherzolite 11 4.7  0.7  4.4  0.7  0.9  0.2  8.3  0.02  1.7  0.4 1.8 

HQ2-63 Lherzolite 11 3.6  0.8  4.0  0.8  1.1  0.2  8.3  0.03  1.5  0.4 1.9 

HQ2-66 Lherzolite 11 4.2  0.9  3.9  0.7  0.9  0.1  8.3  0.02  1.7  0.4 1.9 

HQ2-54 Lherzolite 8 3.8  0.7  3.7  0.6  1.0  0.1  8.3  0.02  1.7  0.4 1.8 

HQ2-68 Lherzolite 11 2.7  0.6  2.2  0.6  0.8  0.1  8.3  0.02  1.9  0.4 2.1 

Notes: (1) (V/Sc)Liq represents the estimated V/Sc of parental magmas of the mafic-ultramafic intrusions in the CAOB, which has been calculated in Table S2. The V/Sc of 

parental magma of the Erbutu intrusion was assumed to be 6, based on which, the magma fO2 of this intrusion calculated based on the V partitioning in olivine is consistent 

with the value based on the olivine-spinel oxygen barometer, see Fig. 9a in the text. 

(2) the modeled partition coefficients of V between olivine and melt based on equation 6 in the text.   
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(3) fO2 calculated based on equation 7 in the text. 

(4) SD(△QFM)=-0.1375logDV
Ol+0.2 (Shishkina et al., 2018), SD=1σ standard deviation. The magma fO2 calculated based on the olivine-spinel oxygen barometer is also given 

for comparison.  

N/A means not available. 
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