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1

Fig.1 The Yangtze River system and sampling locations of sediments from the modern Yangize River
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Table 1 Sr-Nd isotopic compositions of sediments from the

modern upper Yangtze River

Nd/
878r /%08y +20 20 eng( 0)
]44Nd
JS+4 1 0.712 785 4 0.512 263 4 -7.3
JS-5 2 0.512 217 3 -8.2
XJ- 3 0.734 987 5 0.511 920 13 -14.0
YL 4 0.713 596 7 0.512 311 6 -6.4
NG 5 0.715 723 4 0.512 322 3 -6.2
YB7-T0 6 0.715 759 4 0.512 267 2 -7.2
YB8-TO 7 0.715 179 7 0.512 260 3 -7.4
LL1C)] 8 0.715 533 6 0.512 286 3 -6.9
JJI-GMT 9 0.715 724 5 0.512 294 3 -6.7
JLJZH 10 0.716 380 5 0.512 045 3 -11.6
FL3-CJ] 11 0.714 995 5 0.512 270 3 -7.2
DSCJ] 12 0.718 395 5 0.512 336 3 -59
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Fig.2 Regional geological map of the Yangtze River drainage basin ( modified from reference 12 )
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TIMS  MCHCPMS.

2 Sr-Nd

Table 2 Sr-Nd isotopic compositions of sediments from

the

upper Yangtze River collected from the previous researches

88r /%8 20 Nd/'™Nd 20 end(0)
13 0.716 127 17 0.512 242 9 -7.7 11
14 0.718 142 9 0.512 353 7 -5.6 11
15 0.718549 10 0.512 295 6 -6.7 11
16 0.716 611 13  0.512 105 11 -104 6
17  0.718 861 3 0.512 047 11 -11.5 6
18  0.716 856 0.512 141 9 -9.7 6
19  0.720 467 0.512 110 6 -10.2 6
20 0.719 884 0.512 096 7 -10.5 6
21 0.721 608 12  0.511 976 7 -12.9 10
22 0.716 495 13 0.512 116 10 -10.2 6
23 0.721872 3 0.512 062 2 -11.2 6
24 0.720 811 4 0.512 093 7 -10.6 6
25  0.722 173 14 0.512 009 11 =122 6
26 0.720 831 4 0.511 932 5 -13.7 6
27 0.723 337 12 0.511 937 8 -13.7 10
28 0.725840 5 0.512 085 9 -10.8 6
29 0.716 518 14 0.512 084 11 -10.8 6
30 0.715234 11 0.512 095 10 -10.6 6
3 Sr-Nd
End
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) End
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) o
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3 Sr-Nd
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Fig.3 Sr-Nd isotopic compositions of sediments from major
tributaries and mainstream of the upper and middle Yangtze

River ( other data were collected from reference 6 10 11 )
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Abstract: The Yangtze River is one of the major rivers in the world. Originating from the Tibetan Plateau the river
flows eastward across the three major topographic levels. Its drainage covers more than onefifth of the continental area
of China before finally entering the East China Sea. The huge Yangtze drainage basin is more than 6300 km in length
and has a catchment area of 1.8x10° km”. It is located between 24°27°-35°44" N and 90°33°-122°19" E. The Yangtze
drainage basin spans the regional structure of China with three-grade relief and can be divided into three parts the
upper middle and lower reaches. Although study of the evolution of the Yangtze River has a long history of more than
100 years it is still controversial. Previous studies proposed that the Yangtze River can be dated back to the Creta—
ceous or the early Tertiary the early Quaternary or the late Pleistocene. The source to sink process of the modern river
sediments played a fundamental role in the research of the evolution of the Yangtze River. Sediments of the modern
Yangtze River were mostly derived from the upper Yangtze drainage basin. Therefore the erosion process of sediments
from the upper Yangize River played an important role in the erosion process of sediments from the whole river drain—
age system. The Sr-Nd isotopes have been proved to be rarely influenced by weathering sediment transport and depo—
sition process especially the Nd isotope. We have reported the geochemical and Neodymium isotopic compositions of
the late Cenozoic sediments in the Jianghan Basin to decipher information on the changing provenance and provide
more constraints on the evolution of the Yangtze River. In this study the fine-grained samples were collected from the
main stream and tributaries ( the Jinshajiang River the Minjiang River and the Jialingjiang River) of the upper Yan—
gtze River for Sr-Nd isotopic measurements. The results revealed that samples collected from the Jinshajiang River and
the Minjiang River show high g,( 0) values. Although the source rocks in the Yangtze drainage basin are complicated
including Archean metamorphic rocks Paleozoic carbonate and sedimentary rocks Mesozoic-Cenozoic igneous and
clastic rocks and Quaternary detrital sediments. It indicates that the influence of the large Emeishan Basalt Province
is widely distributed in the upper Yangtze River valley in the Yunnan and Sichuan provinces. During the humid and
warm climate it undergoes rapid chemical weathering and the higher gy,( 0) values could dominate the Nd isotopic
compositions of the Yangtze River sediments. Samples from the Jianglingjiang River sediments show much lower gy,
(0) values indicating that the average Nd isotopic values of the source rocks in the Jialingjiang valley is much lower.
Compared with Nd the Sr isotopic values show a wider range indicating that the Sr isotopic sediments of sediments
are affected by much more complicated factors.

In order to better understand how the modern Yangtze River generated sediments we also collected the Sr-Nd i-
sotopic values reported by other researchers. The results have revealed that sediments from the main stream can be di-
vided into two parts. One part of the sediments is characterized by high £,,(0) values and low *’Sr/®Sr values. The
other part of the sediments is characterized by low gy,( 0) values and high *'Sr/*Sr values. However we find that
both of these sediments were located in the same area with the samples collected from the Jinshajiang River ( No matter
from this study or previous studies) . It indicates that these sediments were mainly derived from source rocks distribu—
ted in the Jinshajiang valley. The influence of the sediments from the Jialingjiang River could be excluded. However
this was not consistent with the information provided by the Changjiang ( the Yangtze River) Sediment Bulletin that
the Jialingjiang River is an important sediment supplier to the mainstream.

Key words: the Yangtze River; the upper drainage basin; Sr-Nd isotopes; provenance



