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附图1各模型分类结果混淆矩阵
（a）、（b）为XGBoost模型对训练集和测试集的分类结果；（c）、（d）为支持向量机模型对训练集和测试集的分类结果；（e）、（f）为随机森林模型对训练集和测试集的分类结果；（g）、（h）为神经网络（多层感知器）对训练集和测试集的分类结果；（i）、（j）为逻辑回归模型对训练集和测试集的分类结果
Fig. S1 Confusion Matrix of Classification Results for Each Model
(a) and (b) are the classification results of the XGBoost model on the training set and test set; (c) and (d) are the classification results of the Support Vector Machine model on the training set and test set; (e) and (f) are the classification results of the Random Forest model on the training set and test set; (g) and (h) are the classification results of the Neural Network (Multilayer Perceptron) on the training set and test set; (i) and (j) are the classification results of the Logistic Regression model on the training set and test set
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附图2基于SHAP值的特征重要性及影响方向分析蜂窝图
（a）逻辑回归模型；（b）神经网络；（c）支持向量机模型。纵轴特征指标按其重要性从大到小排序。颜色条深浅的变化代表特征值的高低（红色代表高值，蓝色代表低值）。图中的每个点代表一个样本，其水平位置表示该样本中特征值对应的SHAP值（正值推动预测趋向“成矿”，负值推动预测趋向“非成矿”）。
Fig. S2 Honeycomb Plot of Feature Importance and Influence Direction Analysis Based on SHAP Values
(a) Logistic Regression model; (b) Neural Network; (c) Support Vector Machine model. Features on the vertical axis are sorted in descending order of importance. The color gradient represents the magnitude of the feature value (red for high, blue for low). Each point represents a sample, and its horizontal position indicates the SHAP value corresponding to the feature value for that sample (positive values push the prediction toward "mineralized," while negative values push it toward "non-mineralized").








附表1本次研究收集的文献中成矿岩浆锆石和非成矿岩浆锆石
Table S1 Fertile zircon and barren zircon in the literature collected in this study
	矿床名称
	地区
	矿床类型
	锆石数量
	参考文献

	Bairong
	中国
	Cu-Mo
	43
	(Chen et al., 2022)

	Bajo de la Alumbrera
	阿根廷
	Cu-Au
	514
	(Buret et al., 2016; Buret et al., 2017; Ince et al., 2023)

	Baogutu
	中国
	Cu
	6
	(Shen et al., 2015)

	Batu Hijau
	印度尼西亚
	Cu-Au
	452
	(Lu et al., 2016; Large et al., 2020)

	Beiya
	中国
	Au-Cu
	124
	(Fu et al., 2015; Gao et al., 2017; Xu et al., 2022)

	Bingham Canyon
	美国
	Cu-Mo-Au
	171
	(Large et al., 2021)

	Chengmenshan
	中国
	Cu-Au
	62
	(Xu et al., 2021)

	Chongjiang
	中国
	Cu-Mo
	74
	(Ming et al., 2009; Chen et al., 2024)

	Chuquicamata
	智利
	Cu-Mo-Au
	456
	(Pizarro et al., 2020; Virmond et al., 2024)

	Dexing
	中国
	Cu-Au
	134
	(Lu et al., 2016; Zhang et al., 2017)

	El Salvador
	智利
	Cu
	46
	(Lee et al., 2017)

	Esperanza
	智利
	Cu-Mo
	39
	(Pizarro et al., 2020)

	Grasberg-Erstberg
	印度尼西亚
	Cu-Au
	97
	(Cocker, 2016)

	Jiama
	中国
	Cu-Mo
	39
	(Lu et al., 2016)

	jiru
	中国
	Cu-Mo
	20
	(Li et al., 2021)

	Kışladaǧ
	土耳其
	Cu-Au
	116
	(Paolillo et al., 2022)

	luoboling
	中国
	Cu-Mo
	56
	(Li et al., 2017)

	machangqing
	中国
	Cu-Mo-Au
	70
	(Zhou et al., 2019; Xu et al., 2022)

	Pulang
	中国
	Cu-Au
	169
	(Kong et al., 2016; Wang et al., 2021; Tian et al., 2024)

	Quellaveco
	秘鲁
	Cu
	550
	(Nathwani et al., 2021)

	Qulong
	中国
	Cu-Mo
	30
	(Lu et al., 2016)

	Radomiro Tomic
	智利
	Cu-Mo
	573
	(Ballard et al., 2002; Virmond et al., 2024)

	Red Chris
	加拿大
	Cu-Au
	78
	(Zhu et al., 2018)

	Rio Blanco
	秘鲁
	Cu-Au
	70
	(Chen et al., 2022)

	Rio Blanco-Los Bronces
	智利
	Cu-Mo
	519
	(Nathwani et al., 2024)

	Saindak
	巴基斯坦
	Cu-Au
	106
	(Wang et al., 2022)

	Sungun
	印度
	Cu-Mo
	44
	(Lu et al., 2016)

	Tuwu-Yandong
	中国
	Cu-Au
	45
	(Shen et al., 2015; Xiao et al., 2017)

	Xiangutai
	中国
	Cu-Au
	67
	(Xu et al., 2021)

	Yerington
	美国
	Cu
	304
	(Carter et al., 2022)

	Zhunuo
	中国
	Cu
	48
	(Sun et al., 2020)

	Escondida
	智利
	Cu
	46
	(Hao et al., 2019; Pizarro et al., 2020)

	Ok Tedi
	巴布亚新几内亚
	Cu-Au
	107
	(Large et al., 2018)

	Sar Cheshmeh
	印度
	Cu-Mo
	37
	(Lu et al., 2016)

	Tampakan
	菲律宾
	Cu-Au
	205
	(Lu et al., 2016; Parra-Avila et al., 2022)

	Yulong
	中国
	Cu-Mo
	88
	(Li et al., 2012)

	Brandberg
	纳米比亚
	Barren
	524
	(Sun et al., 2025)

	Chagan Obo-Arongqi
	中国
	Barren
	275
	(Wei et al., 2017)

	Coastal Cordillera
	智利
	Barren
	67
	(Tapia et al., 2025)

	Daocheng
	中国
	Barren
	43
	(Tian et al., 2024)

	Darongshan
	中国
	Barren
	156
	(Gao et al., 2018)

	Dazhaqu
	中国
	Barren
	53
	(Xie et al., 2023)

	Dulan
	中国
	Barren
	81
	(Liu et al., 2025)

	Fengning
	中国
	Barren
	48
	(Fan et al., 2020)

	Gajin
	中国
	Barren
	21
	(Yang et al., 2019)

	Gar
	中国
	Barren
	24
	(Wang et al., 2015)

	Gebel Abu Hamamid
	埃及
	Barren
	122
	(Faisal et al., 2020)

	Guanzishan
	中国
	Barren
	15
	(Zha et al., 2025)

	Heishantou
	中国
	Barren
	65
	(Liu et al., 2012)

	Heyu
	中国
	Barren
	11
	(Li et al., 2012)

	Huangyangshan
	中国
	Barren
	7
	(Zha et al., 2025)

	Jiaobei
	中国
	Barren
	44
	(Mao et al., 2022)

	Junggar
	中国
	Barren
	6
	(Wang et al., 2020)

	Kagoshima
	日本
	Barren
	293
	(Sawaki et al., 2024)

	Karamaili
	中国
	Barren
	146
	(Wang et al., 2024)

	Kewen
	中国
	Barren
	40
	(赵昱杰等, 2025)

	KoFu
	日本
	Barren
	328
	(Sawaki et al., 2022)

	Kulongshan
	中国
	Barren
	109
	(Zhang et al., 2025)

	Kunlunhebei
	中国
	Barren
	21
	(赵春涛等, 2025)

	Laleh Zar
	印度
	Barren
	41
	(Sepidbar et al., 2019) 

	Lawra
	Ghana
	Barren
	51
	(Sakyi et al., 2014; Sakyi et al., 2017)

	Lebowa
	南非
	Barren
	96
	(Ver Hoeve et al., 2018; Gudelius et al., 2020) 

	Lincang
	中国
	Barren
	38
	(Li et al., 2024)

	Linte
	Cameroon
	Barren
	94
	(Ayonta Kenne et al., 2021)

	Linwu
	中国
	Barren
	77
	(Shu et al., 2011)

	Mailing
	中国
	Barren
	205
	(Wang et al., 2012)

	Mangkang
	中国
	Barren
	95
	(Zhu et al., 2022)

	Mazongshan
	中国
	Barren
	63
	(Yuan et al., 2018)

	Mount Buller alpine
	澳大利亚
	Barren
	48
	(Lim et al., 2024)

	Nanqiang
	中国
	Barren
	19
	(Huang et al., 2022)

	Ngazi-Tina
	Cameroon
	Barren
	52
	(Ngoniri et al., 2021)

	Niangniangshan
	中国
	Barren
	46
	(Xu et al., 2021)

	Niguocuo
	中国
	Barren
	19
	(Huang et al., 2024)

	Nyemo
	中国
	Barren
	86
	(Lu et al., 2023)

	Ohmine
	日本
	Barren
	115
	(Sawaki et al., 2022)

	Porto
	法国
	Barren
	35
	(Renna et al., 2025)

	Sangzong
	中国
	Barren
	170
	(Chen et al., 2019)

	Sarkhar-Bermani
	印度
	Barren
	51
	(Ghasemi Siani et al., 2022)

	Shangluo
	中国
	Barren
	391
	(Zhang et al., 2019)

	Shanono
	Niferian
	Barren
	51
	(Elatikpo et al., 2021; Elatikpo et al., 2022)

	Shanyang
	中国
	Barren
	75
	(Chen et al., 2022)

	Shilicun
	中国
	Barren
	22
	(Xu et al., 2019)

	Siqian
	中国
	Barren
	139
	(Gao et al., 2016)

	Spirit Mountain
	Nevada
	Barren
	63
	(Claiborne et al., 2010)

	Tengchong
	中国
	Barren
	66
	(Cao et al., 2017; Zhang et al., 2018)

	Tongguan
	中国
	Barren
	35
	(Wen et al., 2019)

	Yarabamba
	秘鲁
	Barren
	225
	(Nathwani et al., 2021)

	Weidong
	中国
	Barren
	5
	(Zhong et al., 2017)

	Whichita
	美国
	Barren
	223
	(Wall et al., 2020)

	Wiborg
	芬兰
	Barren
	15
	(Heinonen et al., 2017)

	Xialaxiu
	中国
	Barren
	85
	(Huang et al., 2024)

	Xiaojiang
	中国
	Barren
	73
	(Liu et al., 2018)

	Xinghai
	中国
	Barren
	11
	(赵昱杰等, 2025)

	Xinwei-sanrao
	中国
	Barren
	39
	(Jia et al., 2018)

	Yade
	Cameroon
	Barren
	33
	(Lemdjou et al., 2022)

	Yandangshan
	中国
	Barren
	116
	(Yan et al., 2018)

	Yangon
	Myanmar
	Barren
	73
	(Gardiner et al., 2017)

	Yashan
	中国
	Barren
	113
	(Wang et al., 2024)

	Yemaquan
	中国
	Barren
	17
	(Zhong et al., 2021)

	Zedang
	中国
	Barren
	154
	(Zhou et al., 2018)

	Zhalantun
	中国
	Barren
	45
	(Qu et al., 2019)

	Zhuguangshan
	中国
	Barren
	25
	(Gao et al., 2018)
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	模型    
	准确率
	精确率
	召回率
	F1分数

	XGBoost
	1
	1
	1
	1

	神经网络
	0.9986
	0.9986
	0.9986
	0.9986

	随机森林
	0.9880
	0.9882
	0.9880
	0.9880

	支持向量机
	0.9724
	0.9726
	0.9724
	0.9724

	逻辑回归
	0.8810
	0.8830
	0.8810
	0.8812
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