
       首页 | 学报简介 | 编委会 | 投稿指南 | 订阅指南 | 文件下载 | 期刊浏览 | 关键词检索 | 高级检索 | 联系我们   

赵辛敏,张作衡,刘敏,李育森,郭少丰. 2014. 北祁连西段小柳沟矿区花岗质岩石锆石U-Pb年代学、地球化学及成因研究. 岩石学报, 30(1): 
16-34

北祁连西段小柳沟矿区花岗质岩石锆石U-Pb年代学、地球化学及成因研究

作者 单位 E-mail

赵辛敏  中国地质大学地球科学与资源学院, 北京 100083   

张作衡  中国地质科学院矿产资源研究所, 国土资源部成矿作用与资源评价重点实验室, 北京 100037  zuoheng@hotmail.com 

刘敏  中国地质科学院矿产资源研究所, 国土资源部成矿作用与资源评价重点实验室, 北京 100037   

李育森  甘肃新洲矿业有限公司, 张掖 734400   

郭少丰  中国地质调查局发展研究中心, 北京 100037   

基金项目：本文受国土资源部公益性行业科研专项经费项目（200911007-16）资助.

摘要：

      甘肃小柳沟钨钼（铜）矿是一个与花岗岩类有关的斑岩-矽卡岩-石英脉型矿床，小柳沟矿区内花岗质岩石类型主要为二长花岗岩和花岗闪

长岩。本文对该岩体进行年代学、地球化学研究以约束其形成时代和岩石成因。LA-ICP-MS锆石U-Pb测年分别获得二长花岗岩与花岗闪长岩

谐和年龄为454.0±2.0Ma和417.7±1.7Ma，属于加里东期岩浆活动的产物，并经历了海西期和燕山期岩浆热事件的改造。地球化学数据

显示，小柳沟花岗质岩石具有高硅、富碱的特征，属于过铝质高钾钙碱性系列，富集Rb、Th、U、K、Pb，亏损Ba、Sr、Ti、P，具有明显E
u负异常，尤其是二长花岗岩显示强烈的铕负异常（δEu为0.08~0.19），属于高分异I型花岗岩。锆石Hf同位素分析结果显示，二长花岗岩

εHf
（t）为-4.45~4.04，tDM2=1176~1714Ma，花岗闪长岩εHf

（t）为-4.18~4.43，tDM2=1124~1670Ma，二者可能是由壳幔混

合作用形成，其壳源源区很可能来源于古元古代-中元古代古老地壳岩石，花岗闪长岩的源区相对较深，北大河岩群与朱龙关群可能是小柳沟

钨矿的初始矿源层。综合研究表明，小柳沟钨钼矿床与二长花岗岩在时间、空间及成因上有密切关系。结合区域构造演化，认为小柳沟二长花

岗岩应形成于俯冲背景下的活动大陆边缘环境，花岗闪长岩形成于碰撞造山环境。

英文摘要：

      The Xiaoliugou W-Mo deposit in Gansu is a porphyry-skarn-quartz type deposit related to granitoids. Xiaoliugou gr
anitoids are comprised of monzogranite and granodiorite. In this paper, zircon U-Pb dating and geochemistry of the Xi
aoliugou granite are studied to constrain its geochronology and petrogenesis. Zircon LA-ICP-MS dating yields concord
ant ages of 454.0±2.0 and 417.7±1.7Ma respectively indicating that the two plutons were formed at Caledonian, lat
er affected by Hercynian and Yanshanian magmatic-thermal event. Geochemical data shows that, Xiaoliugou granite i
s silica enriched in composition with high content of alkali. It's a peraluminous granite and belongs to the high-K calc-
alkaline series, enriched in Rb, Th, U, K, Pb, depleted in Ba, Sr, Ti, P with strong negative abnormal of Eu, especially, t
he monzogranite has intensely negative Eu abnormality(δEu=0.08~0.19)and should be ascribed to highly fractionate
d I-type granite. The Hf isotope shows that the εHf(t) value of the monzogranite range from -4.45 to 4.04,with tDM2 a
ges between 1176Ma and 1714Ma,while the εHf(t) value of the granodiorite range from -4.18 to 4.43,with tDM2 ages 
between 1124Ma and 1670Ma,indicating that the Xiaoliugou granitoids were most likely generated by mixing of a dep
leted mantle-derived and an induced crustal-melted felsic magma in the deep crust. We suggested that the source re
gion of granite were likely from the Paleoproterozoic-Mesoproterozoic ancient crustal rocks and the granodiorite is rel
atively deeper than monzogranite, the ore-forming metals such as tungsten in the deposit may have likely derived fro
m the Beidahe Group and the Zhulongguan Group. Comprehensive studies indicate that Xiaoliugou W-Mo deposit has 
a closely temporal relationship with the monzogranite. Combine with the tectonic evolution of the North Qilian, we sp
eculate the monzogranite was generated in a continental arc tectonic setting triggered by slab subduction, the grano
diorite probably have been generated in syn-collison setting.
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