青藏高原纳木错流域地貌特征与土壤发育的研究
摘要： 青藏高原因其独特的自然地理位置成为全世界瞩目的焦点。随着全球气候变暖，导致草场退化、土壤沙漠化、永冻冻土消融等系列环境问题，加剧了高原土壤生态的不稳定性，给生态环境和人类活动带来负面影响。纳木错是世界上海拔最高的内陆湖，流域内地貌类型多样，是研究地貌类型和土壤发育的理想场所。本文在对于纳木错流域地貌类型单元划分的基础上，选取反映土壤发育特征的土壤形态学指标、土壤粒度指标、土壤肥力指标、土壤地球化学指标以及土壤发育年代指标，对不同地貌单元内的土壤发育和侵蚀状况进行了综合研究，揭示其演变规律和发展趋势。同时对纳木错流域内的土壤侵蚀特征，特别是动物侵蚀（高原鼠兔）对土壤发育的影响进行了探讨。
根据“构造——地貌形态成因”的区域分异原则，结合野外实地考察、1：25万的区域地质图、1：10万的地形图等相关研究资料，将纳木错流域的地貌类型划分为5个地貌单元：分别是冰碛地貌、湖成地貌、风沙地貌、河流-山谷地貌以及冰缘地貌。
冰碛地貌内土壤发生层中的腐殖质层和过渡层随着海拔的降低而逐渐增厚，土壤层次从单一结构过渡到复合结构。土壤的发育程度受海拔高度和地形因素的影响较大，进而影响植被群落类型和覆盖度分布。常量元素特征值显示土壤淋溶淀积层中离子浓度稍大于腐殖质层中的离子浓度，土壤化学淋溶作用微弱。随着土壤剖面深度的增加，有机质/有机碳比值呈现出非常规的变化，冻融作用是其主要的影响因素。土壤的成土速率约0.024 cm/y，土壤发育缓慢。
湖成地貌内土壤颗粒较小，有机质和粘粒含量较高，土壤母质因素是土壤发育的主要原因。土壤平均成土速率约0.03 cm/y。选取的高湖相土壤剖面均形成于晚更新世晚期（15~ 40 ka BP），两个剖面中系列特征显示曾在晚更新世晚期某时段内曾出现过三次冷暖、干湿交替的过程。
风沙地貌和河流山谷地貌内的土壤中未发现粘粒和细粉砂物质。风沙地貌的土壤颜色相对单一，而河流地貌单元地势广阔，土壤母质多样，呈现出的土壤颜色复杂的现象。由于风的吹蚀和磨蚀作用，风沙地貌内土壤以砂粒为主，砾石磨圆度较低。河流-山谷地貌内土壤以中沙和细砂为主，砾石磨圆度较高，但外形不规则。土壤肥力特征、地球化学元素特征反映其数值的变化幅度较大，主要受植被和母质的影响。
动物活动（高原鼠兔）对土壤发育的影响显著，在高寒草甸植被和土壤退化过程中起到了促进的作用，高原鼠兔的侵蚀模式以点状侵蚀、链状侵蚀和面状侵蚀为主，侵蚀程度和范围依次增加。研究结果可作为区域生态环境建设和恢复的理论依据。
Abstract： Tibetan Plateau is the focus of all over the world for its unique geographic location. With global warming, a series of responses to grassland degradation, soil desertification, and permafrost soil melting and so on must bring negative impacts on both the ecological environment and human activities, and the ecological instability of Tibetan Plateau will be more obvious. Therefore it is necessary to make some study on characteristics of soil genesis and development in different geomorphic landform，discover the evaluation rules and development trends. 

Nam Co Lake is located in the southeast of the northern part of Tibetan Plateau, which is the highest elevation inland lake of Tibetan Plateau. Nam Co basin, including most of types of landform types of northern part of Tibetan Plateau, is the most ideal place to study landform types and soil genesis. First, in this paper, divide Nam Co basin into different landform units, then choose some indicators of soil genesis, such as soil micro-morphological index, soil particle size distribution index, soil fertility index, soil geochemical elements index and soil dating index and so on. Then make a complicated research on soil genesis in different landform units. In addition, on the basis on the soil erosion characteristics of study area, some works have been done on how the animal movements effect to the soil development.

The landform units’ division is mainly based on the “principle of tectonic- landform genesis”, the fieldwork, 1:25 thousands regional geological maps, 1:10 thousands topographic maps, 3years’fieldwork data from 2006 to 2008 about Nam Co. Nam Co basin is divided into five types of landform units, moraine landform unit, Lacustrine landform unit, Aeolian landform unit, Peri-glacial landform unit and River-Valley landform unit, respectively. (1) In moraine landform unit, the depth of soil humus layer and soil transition layers increase with the elevation falling, and the soil structure translates from a single structure to a complex structure. From the results of soil fertility and soil grain size distribution, the degree of soil genesis mainly affected by the altitude and topographic factors, which works on the vegetable types and cover density and so on. The results of geochemical elements show that the contents in soil transition layers are slightly higher than that of soil humus layers’, which reflects that soil development mainly orients to the physical weathering, and chemical leaching action is weak. The SOM to SOC ratio takes an unusual change with the soil depth, because of the frequent freeze-thaw activities. Soil forming rate is about 0.024 cm/y. (2) two soil profiles (Profile C and D) in lacustrine landform unit are divided into different soil genetic layers according to indexes of soil micro-topographic features. soil grain size index, soil fertility index and soil geochemical elements, which indicates the degree of soil genesis is higher than the latter’s. Based on the dating data both the soil profiles generated in Late Pleistocene, and indicated three times of cold-warm alternations periods since then. The mean soil forming rate is about 0.03 cm/y. (3) there is no clay and fine silt in both Aeolian landform unit and River-Valley landform unit. The soil micro-topographic feature is mainly relative to the soil parent. In different geographic locations, there exists an inconsistent rule. So the characteristics of the soil color, gravel rounding degree, soil pH, soil geochemical elements and so on take on a different feature. Aeolian soil originates by the wind erosion and abrasion, yet the soil of river and valley landform unit mainly influenced by the river and underwater actions. 

The activities of animals (Ochotona curzoniae) in Nam Co basin really influenced the soil genesis and formation, and make a great role in the process of soil and vegetable degradation. The studying results can provide theoretical data and scientific advice for the regional ecological environment construction and restoration.

