应用地震层析成像研究青藏高原地壳上地幔速度结构
摘要：地震层析成像是研究地球内部结构的有效方法。本文详细介绍了地震层析成像的原理。青藏高原地壳上地幔速度结构对于研究高原的隆升机制与动力学过程具有重要意义。本文使用262个地震台站记录的15630个地震事件的233008条远震P波射线，反演得到了青藏高原地区较清晰的速度结构。 本文的结论主要包括： 1、青藏高原地区的速度异常多以高低速相间分布，异常的条带分隔、成带延伸特征明显。 2、大部分地区，印度板块的俯冲从北纬26度附近开始，并已越过北纬30度，部分地区已越过北纬32度。 3、青藏高原的东西向构造差异主要体现在速度异常分布的深度不同。青藏高原中部大体发育两个近北北东向低速异常，它们与印度板块的俯冲有关。 4、俯冲的印度板块本身存在东西向差异。印度板块的俯冲及其自身的差异影响了青藏高原地区的地壳上地幔结构。 5、提出了在东经88度剖面，从北纬30度左右开始发育的北倾的高速异常，并对其进行了详细讨论，认为是俯冲的大洋岩石圈残片或俯冲的印度板块被分离的一部分。
Abstract：Seismic tomography is a valid method in studying the structure of the interior of the earth. This paper introduces the theory and method of seismic tomography in detail. The crust and upper mantle structure of the Tibetan Plateau is very important for studying the uplift mechanism and the geodynamic processes of the plateau. We use 233008 rays from 15630 distant events recorded at 262 stations to perform teleseismic P wave tomography to study the 3-D seismic velocity structure of the crust and upper mantle beneath Tibet. The velocity structure of this region is obtained. The major conclusions of this study are summarized as follows: 1 .the anomaly distribution in the Tibetan Plateau is characterized by the banded shape and the alternating high and low velocities. 2. In most areas, the subduction begins at 26 degree north latitude and extends northward to 30 degree north latitude, in some other areas the subducion extends northward to 32 degree north latitude. 3. the tectonic difference in east-west direction in the Tibetan Plateau is characterized by the different depths of the velocity anomalies. There exist two low velocity anomalies in the middle part of the Tibetan Plateau which are related to the subduction of the Indian plate. 4. there exist tectonic differences in east-west direction in the Indian plate. The tectonic differences and the subduction of the plate affect the crust and upper mantle velocity structure of the Tibetan Plateau. 5. the high velocity anomaly starting at about 30 degree north latitude along the profile of 88 degree east longitude is put forward and discussed in detail. The anomaly is interpreted as a slab remnant of the oceanic lithosphere or the upper layer of the delaminated Indian plate.
