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Genesis and Age of the Gravels underlying the Xigeda Formation of Panzhihua,
Sichuan, China, and Valley Development of the Ancient Jinsha River

ZHAO Xitao"? HU Daogong”? ZHANG Yongshuang®
1) Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029 ;
2 ) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081

Abstract Problems concerning valley development and river capture of the Jinsha River has been studied for one hundred
years. Based on lacustrine sediments of the Xigeda Formation and alluvial terrace sediments distributed along the Jinsha
River and its tributaries as well as the Dadu River, some researchers proposed that the Jinsha River drainage basin was an
inland drainage network formed by a series of fault basins in a period from 3.4 MaB.P. to 2.0 MaB. P. After that, owing
to headward erosion of the Yangtze River in Sichuan, an adjustment from the inland drainage system to the external
drainage system occurred during 2.0 MaB.P. to 1.54 MaB.P., and then the Jinsha River upstream of Panzhihua City,
Sichuan Province was formed after 1.87 MaB.P., and the deposition of Xigeda Formation ended.

There are three types of sediments along the Jinsha River valley in Panzhihua City. One is the alluvial terrace sedi-
ments (there are 11 levels of terraces found in the Panzhihua area) consisting mainly of gravels. The second is lacustrine
sand, silts and clays of the Xigeda Formation. The third is gravels with interbedded sand layers buried by the Xigeda For-
mation. This paper described the sedimentary characteristics of the 50 m thick gravels buried by the lacustrine sediments
of the Xigeda Formation and discussed their genesis. The gravels are distributed along the Jinsha River valley and are typi-
cally seen in the Dilongging profile of Bingcaogang, Panzhihua. They were previously recognized to be the Early Pleis-

tocene glacial and fluvioglacial deposits, and the “Jinsha Glaciation” was thus named. The thick gavels with some sand
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interbedded layers are characterized by good sorting, very high roundness and complicated lithological components of grav-
el. According to these characteristics, this paper proposes that the gravels are alluvial sediments, mainly river bed sedi-
ments, which were transported by the ancient Jinsha River for a long distance. As dating results of the gravels cannot be
obtained now, this paper can only refer to the results of the magneto-stratigraphic research of the Sigeda Formation for
their accumulation age. The Sigeda Formation was formed in Middle-Late Pliocene or even Early Pleistocene, from 4.2/
3.28 MaB.P. t02.6/2.12/1.78 MaB.P., so the age of the gravels is inferred to be Early Pliocene, approximately in a
period from 4.2 MaB.P. to 4.5/5MaB. P.

The discovery of the Early Pliocene alluvial gravels near the Jinsha River valley bottom shows that the Jinsha River
channel was near the modern valley bottom in it very early period. This suggests that the Jinsha River has downcut over
2000m from the main planation surface of the Qinghai-Xizang (Tibet) Plateau. This paper proposes that if the capture of
the Jinsha River did occur, it could not have happened at the deep incising valley stage. Capture remains therefore must be

sought on the main planation surface.

Key words Panzhihua City; Pliocene; alluvial gravels; valley development of the Jinsha River; uplift of Qinghai-Xizang Plateau

2.0~1.54 MaBP

1.78MaBP 1998
3 2005 2006
100 km
ESR
1.95£0.23 MaBP 1.77+0.16 MaBP
20 50 1985
Willis 2005
1907 Deprat 1912 Lee 1924 2007 4
1925 Credner 1932 1933 Barbour 1935
1956 1957 —
1956 1957
50 1937 1958
1959
1963 1965 1977 1984 1989
1982 1984 1999 2006 2007
1989 1989 1990
1998 2001 Clark 2002
3.4
~2.0 MaBP 1965



(O8]

30 km

101°

30'

1989
11

1-1

101° 45’

1977 1984

1990

26°
40"

’T’t/ TR AL SR

Jlnsha River and

its tributary

RIS AT R B T A AR TR A
alluvial sediments of the Jinshajiang
river underlying Xigeda Formation

Fig. 1

A XA 2 RO A 23 AR b il i T
-'Q? terops of Xiged R RV
- girﬁzm,,?f rgeda location of geological section
101° 45'
1

Distribution of the discovery sites and study profiles of Pliocene Jinshajiang gravels in Panzhihua Sichuan Province

A-

— B-

A-profile across the Jinsha R. valley from the Panzhihua Park to the southem bank of the Jinsha River

B-profile of aliuvial sediments buried in Xigeda Formation from Dilongqing to Binjianglu Bincaogang

8 1k/m
1400
0
L
1300
..... 1200
TF .
+ |—_—_—| ) |', | o 00 WA i
———lclay L sand Le”o%| gravel
S WA [ R swes (100
fragment granite and diorite
GIP VLY M B 4R s B 285 5L 1 A A8 AT AR R A D o] LB A R kA
+ JlﬂSl{all)Angterrace - Early Pliocen alluvial sediments Middle-Late Pliocene
and its level underlying Xigeda Formation Xigeda Formation 11000

Fig. 2 Profile across the Jinshajiang valley from the Panzhihua park to the southern bank of the Jinsha River

2



2008

1
1.1
1977
1989
1990 @
113 Ql Py ”
40
1985
1985
2 [ ” 113

1-2

cm

cm

5~10 cm

~5 cm

cm

1977

1~5cm
3~4

1m

9 m

10

2 m

5~10 ecm 30~50

20 m

10~40 cm

1977

5~10 cm

1~5cm

0.1

1~3
0.5~1



: ? 26°34’51.8"N 101°43'53.5"E -
26°35'01.9"N 101°44°01.2"E

3 1-3
>2m
1 >2m
50.1 m
1977 2
3~4
1985 8 1 1~5cm 10~30 cm
10~30 m 1-4 7.0 m
3
0.1~1 em 2.0m
4 1.0m
4 2 3
3 0.1~2 em 2.5m
6 3~4
5~10 em 0.5~3 em
15~20 cm 1“’5 cm 5~8 cm 2.2m
1.4m
1.2 8 0.6 m
9 0.8 m
Hh )
| 8 /m
21110
—_ 25
41100
0
L
~41090
41080
1070
TEIT. B 5 -
ECAVSIN (e T 6 -+ " A
(oo s s 8,500 T M AL OB R SO B FORG -L B b
i i 6 6%020%020° o° D°°°°_|_/ + filled soil CTaye})/ silt or silty cla)y " siltand find sand
Ay T o % g |
i + + T 5] small gravel and g/r‘;ﬁel = ca{zreoﬁs;crust granite
1
1

3 —
Fig. 3 Profile of sand and gravels underlying the Xigeda Formation from Dilongging to Binjianglu Bingcaogang Panzhihua



2008

1

Table 1 Statistics of gravel components from both gravels of Jinshajiang terraces and gravels underlying the Xigeda Formation

and their comparison with local bedrocks
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Plate 1
their underlying Jinsha R. sand and gravels along the banks of
the Jinsha R. in Panzhihua

1- 2-

Profiles and sediments of the Sigeda formation and

1-top of lacustrine sediments of Xigeda Formation along Panzhihua park
profile 2-lacustrine sediments of Xigeda Formation and top of their un-
derlying alluvial sand and gravels at Geliping 3-profile of alluvial sedi-
ments underlying Xigeda Formation along Dilongging-Binjianglu profile
at Bingcaogang 4-gravels at the top of alluvial sediments underlying
Xigeda Formation west of Bingcaogang profile 5-gravels at the bottom
of alluvial sediments underlying Xigeda Formation east of Bingcaogang

profile and their contact relationship with granite bedrock
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