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Summary 

The collision of India and Asia caused the growth of the Tibetan Plateau and, in turn, 

of the eastern Tibetan Plateau controlled the development of the drainage patterns in this 
area. The Yangtze River, one of the largest rivers in Asia, evolved as a series of complicated 
river capture events. The evolution of the Yangtze River is controlled by the tectonic 
history of the eastern Tibetan Plateau and climate changes induced by uplift of Tibet. Its 
exact age and evolution has been vigorously debated for almost a century. In this study I 
investigate the formation history of the Yangtze River. The main objectives of this thesis 
are 1) to constrain sediment provenance in various sedimentary basins along the current 
path of the Yangtze River, and 2) to reconstruct the development of the Yangtze River. 

In chapters 2 and 3 the viability of using muscovite and biotite 40Ar/39Ar dating to 
study the evolution of the Yangtze River was tested. The development of the Yangtze River 
can be reconstructed based on the spatial and temporal changes in sediment provenance. 
We use mainly 40Ar/39Ar ages of detrital muscovite and biotite to constrain sediment 
provenance. The feasibility of using 40Ar/39Ar ages of detrital muscovite and biotite grains 
to identify sediment provenance was accessed in chapter 2. The detrital muscovite and 
biotite ages of 19 sand samples from rivers draining the eastern Alps were compared 
with published bedrock ages. The detrital ages are generally consistent with bedrock 
ages in the source areas, which suggests that muscovite and biotite 40Ar/39Ar dating are 
powerful provenance tools. Pre-recent samples from sedimentary basins in the Yangtze 
River basin were compared with samples from the major tributaries of the Yangtze to 
constrain sediment provenance in chapters 4-6. However, the sediment transport and 

In chapter 
3 muscovite ages and suspended sediment data from gauging stations along the Yangtze 

This mismatch reflects “old” and “young” erosion patterns because medium sized (200-
500μm) muscovite grains are transported much more slowly than suspended sediment in 
the complex river-lake system of the Yangtze River. The suspended sediment records a 
“young” erosion pattern controlled by human activities, whereas muscovite ages reflect 
an unaffected “old” erosion pattern. We conclude, therefore, that muscovite and biotite 
40Ar/39Ar dating are potentially powerful sediment provenance tools for reconstructing the 
evolution of the Yangtze River.

Chapter 4 focuses on Pliocene sediments from two cores in the Jianghan Basin. 
Muscovite 40Ar/39Ar ages, geochemistry and zircon U-Pb ages were used to identify 
Pliocene sediment provenance. These data indicate that the upper Yangtze River supplied 
sediment to the Jianghan Basin prior to 3.5 Ma, suggesting that the three Gorges formed at 
least before ~3.5 Ma. The sediments in the studied cores from the Jianghan Basin do not 
extend back earlier than 4 Ma. In order to compensate for this limitation, late Oligocene 
to middle Miocene sediments were collected near to Nanjing in the lower reaches of the 
Yangtze River (Chapter 5). Muscovite and biotite 40Ar/39Ar ages, in combination with 
muscovite geochemistry for these samples show that a small amount of sediment from 
the Qingyi River reached the lower Yangtze River, which implies that the Three Gorges 
was incised before ~22.9 Ma. The several kilometers of hydrocarbon-bearing shale and 
evaporate (56 Ma – 36.5 Ma) deposits in the Jianghan Basin preclude the routing of a 
large river system like the Yangtze through the Jianghan Basin before 36.5 Ma. The Three 
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Gorges is therefore likely to have formed sometime between 36.5 Ma and 22.9 Ma.

Chapter 6 presents muscovite and biotite 40Ar/39Ar ages and muscovite geochemistry 
for samples collected from the Jianchuan and Yuanmou basins in the upper Yangtze River 

direction toward the East China Sea. Geochronological and geochemical data for these 
samples suggest that the upper Jinsha River did not deliver sediment to the Red River 
via Jianchuan Basin, at least not before the Pliocene. Samples from the Yuanmou Basin, 

southward into the Red River via the Yuanmou Basin. Pliocene samples show that the 
connection to the Yuanmou Basin was lost sometime between the Paleogene and Pliocene. 

The main conclusions of these studies are: 

Modern sediments from rivers draining the Eastern Alps and the Yangtze River suggest that 
detrital muscovite and biotite 40Ar/39Ar dating are powerful provenance tools, which can be 
used to reconstruct the evolution of the Yangtze River.

Pre-recent sediments from the mid-lower Yangtze River indicate that the Three Gorges 
formed somewhere between 36.5 Ma and 22.9 Ma.  

Data from the Jianchuan and Yuanmou basins in the upper Yangtze River indicate that the 
upper Yangtze River flowed southward into the Red River. The upper Yangtze changed 

The evolution of the Yangtze River is closely link to the uplift of the southeastern Tibetan 


