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Fig. 1  Tectonic sketch map of the Youjiang basin
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Table 1 Heavy mineral compositions of the Middle Triassic

turbidites in the Youjiang basin
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Fig. 3 Palaeocurrent direction map of the Youjiang basin during the Triassic

] —@— ®RE (PHEK)
N —— EaR%
7 - EaRH
-1 —h— AR
—k— K2EA
100.00 —
10.00 —
-
1.00 1 L Il 1 L 1 [ 1 1 L 1 [ ] J
La Ce Nd Sm Eu Tb Yb

He4 BHIEMP=HHMRERIXTRESIEXE
Fig.4 REE distribution pattern diagrams for the
Middle Triassic turbidites in the Youjiang basin
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Table 2 REE contents of the Middle Triassic turbidites in the Youjiang basin
Fs B % La Ce Nd Sm Eu Tb Yb Lu SREE &Eu La/Yb (La/¥Yb), ZZLHR;EE; it 3
A BEREDE|[47.24 86.65 47.60 9.45 2.73 1.32 2.91 0.38 198.28 0.93 16.23 10.94 38.50
B EEAWE|39.25 74.91 26.11 5.22 0.98 0.82 2.51 0.40 150.20 0.64 15.63 10.54 39.27
C TEEHME (34.20 61.62 26.13 5.80 1.09 1.06 2.61 0.37 132.88 0.62 13.10 8.83 31.89 KEER
D EE4PE|21.30 39.82 16.89 3.95 0.8 0.72 1.93 0.31 85.78 0.69 11.04 7.44 27.98 (1993)
E #wOodAmE|30.93 58.97 20.25 4.50 0.88 0.99 2.12 0.33 118.97 0.61 14.59 9.84 33.58
EHE(AKRS) | 31.42 58.83 22.34 4.87 0.95 0.90 2.29 0.35 121.95 0.63 13.72 9.25 33.45
PM  #shAEE% | 38.50 85 42 87 1.5 1.19 2.50 179.39 0.55 15.9 10.8 47.61
AM  HEhEE% 37 78 35.8 6.7 1.1 0.8 2.97 162.37 0.60 12.5 8.3 42.07 Bhatia
CIA KRS 22 48 19 3.4 1.1 046 1.4 95.36 0.80 11 7.5 50.27 (1985)
OIA KESN 8.2 19.4 11.16 3.05 1.07 0.50 2.14 45.52 1.04 4.2 2.8 16.24
HEBA 0.32 0.94 0.60 0.20 0.073 0.05 0.19 0.03

U ESIHEESER S 8 N~ REE FR#H k8

%3 HIANBRERTERBRCRSRENESHE(x107°)
Table 3 Main trace element contents and characteristic parameter values of the turbidites in the Youjiang basin

RS ] La Th Sc Co Yb Ni Zr Ti Zr/10 BRI R IR
1 34.60 14.00 9.20 8.10 2.77 18.40 139.20 3530 13.92
2 10.10 3.90 1.70 1.50 0.69 1.30 61.20 1005 6.12 [2iFagask s
3 35.90 14.10 10.00 9.20 2.90 20.80 147.30 3960 14.73 (1990)
4 53.20 29.30 12.00 5.80 4.09 19.80 161.10 3409 16.11
5 33.60 10.70 9.40 19.10 2.59 27.69 78.52 - 7.85 bk
6 38.70 11.20 27.00 18.89 2.87 30.34 182.76 - 18.27 (1990)
7 32.10 10.50 17.39 24.16 2.96 32.08 110.83 - 11.08
R4 HIZMR=FHRPELERD (%)
Table 4 Chemical compositions of the Middle Triassic turbidites in the Youjiang basin
PN 2 1 2 3 4 5 6 7 8 ¥# | OlA CIA ACM  PM
Si0, 70.70 70.46 71.43 71.48 72.04 68.14 66.69 75.65 70.82 | 58.83 70.69 73.86 81.95
ALO, 8.27 9.69 6.47 10.44 6.72 9.25 10.34 6.01  8.39 | 17.11 14.04 12.8 8.41
Fe,04 0.75 1.26 0.52 0.61 0.72 212 093 098 0.98 | 1.95 1.43 1.30 1.32
FeQ 3.33  3.53 1.8 3.94 1.71 500 4.47 1.25 3.14 | 552 3.05 1.5 1.76
MnQ 0.10 0.09 0.06 0.06 0.066 0.20 0.07 0.046 0.08 | 0.15 0.10 0.10 0.05
MgO 153 1.33 1.07  1.25 0.8 1.69 2.09 0.8 1.33 { 3.65 1.97 1.23 1.39
Ca0 5.15 3.67 7.8 2.81 6.94 435 501 652 5728 | 5.83 2.68 2.48 1.8
Na,O 1.47 1.55 1.15 1.93 1.29 1.92 2.38 1.43 1.64 | 410 3.12 2.77 1.07
K,0 0.81  1.01 1.05 1.32 1.05 076 09 0.8 098 | 1.60 1.8 2.9 1.71
Ti0, 0.55 0.5 0.44 0.64 0.3¢ 0.51 0.5 0.40 0.51 | 1.06 0.64 0.46 0.49
P,0s 0.55 0.11 0.16 0.12 0.08 0.10 0.16 0.12 0.18 | 0.26 0.16 0.09 0.12
Fe,0; +MgO | 4.65 4.96 2.88 4.74 2.67 7.06 6.22 2.51 4.46 | 11.73 6.79 4.63  2.89
Al,0; + 5i0, 0.12 0.14 0.09 0.15 0.09 06.14 0.12 008 0.12 | 0.20 0.20 0.18 0.10
K;0 + Nay,O 0.55 0.65 091 068 0.81 040 0.383 062 060 | 0.39 0.61 0.9 1.60
ALOs/(Na,0+Ca0)| 1.25 1.8 0.72 2.20 0.82 1.48 1.40 0.76 1.21 1.72  2.42  2.56 4.15
BOR R IR TR4B R (1993) Bhatia(1983)
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Fig. 5 La-Th-Sc plot for the turbidites

HEREAPTHKANZHESRKASEYNE
{E; ALO:/ (Na;O + CaO) MM REBRARIGKAR S
BERA SN IE,

MEAFIILUEY, ZRKERAEFRTESRE
MEFRIEAFES BB ER T, Fe.0,* + Mg0
BT 2.51% ~7.06% Z 6], 4 4. 46% ; TiO2
4L F 0.34% ~ 0. 64% Z 6], FHHK 0. 51% ; 5%
Sh KRG E (Fe,0.* + MgO K 4, 63% ,
TiO: ¥4 0. 46% YA . KB 4 FEIER B Roser
1 Korsch(1986) B K.0/Na,0—Si0. Elf## (& 6) , 31
EIFEEEE KD

GZREULERITE HEAR FEXENBIR
L#FRE, ARATLEMMERER—-ET RSN
FWE SRR & 2Z (8] S 1 75 52 T ek E
M

S %30k

PRELER, BAaR. 1990 AU p R KBTS
BRE B, 1(1); 29-37.

B, FEME, FRE, 55, =%F, BE, B,
1990. TARILET &0 MBS KRR E . BT
B /5,39 - 44,

AL . 1985, HEEME S . P =B5MPEE R OHE
HREDER WA ER . FB%¥R,304):95 - 10s.

BT R . 1984, BATKKE — =BE20 K UEG
MRS ——FRR TS MR AR, . R
#%,2(4):19 - 31.

R (B4 5, 28K, 5KIEH R84 . 1980. HEAHM

100.0
10.0¢—
Gt
10
0.1}
0.0 L 1 A1 1
50 60 70 sjo, 80 %0 100
Beé6 MMEM K,0/Na,0—SiO, HR

(FRIMESE R T 28 5804 K HIE Roser and

Korsch,1986)

PM—8i3h KB 18k ; ACM—IE B KB 1% ; ARC— % Wi 2%
Fig. 6 K,;0/Na,0-SiO; plot for the turbidites

BERAEA . L BB R, 61 - 62.

WA, PR, HT, A& . 1990, Hibb X2 R0 i
BRAb2E . LR AL RS R HHRAE L 26 - 35.

BEE, RNV BNE, K BE . 1996. B A TT4 ¥ FH—Ep
FHAUUR A AL . #R S48 ,70(2):99 - 106.

Rk RtE KB R BINE Z8%E. 1994 FEBEF=
BLEMAE BB SRIER. L. BREBRE, 41 -
42,

KR HER. 1993 A= S TTEEE R &
HEEAL, W8 R, XSCH . R L A U M 3
Ak . b bR AR, 61 - 74.

B A 0 PR RS, KRR, =4, BER.
1992. FURAEMHTTBUFE R AL EL . T8
HiR ,5(4):1 - 13.

References:

Bhatia M R.
sition of sandstones.
Bhatia M R.
tralian Paleozoic graywackes and mudrocks: Provenance and
Sedimentary Geology, 45: 97 - 113.
Bhatia M R and Crook K A W. 1986. Trace element characteri-

stics of graywackes and tectonic setting discrimination of

1983. Plate tectonics and geochemical compo-
Journal of Geology, 91: 611 -627.
1985. Rare earth element geochemistry of Aus-

tectonic control.

sedimentary basin. Contributions to Mineralogy and Petro-
logy, 92: 181 ~193.

Chen Hongde and Zeng Yunfu. 1990. Nature and evolution of
the Youjiang basin.  Sedimentary Facies and Palaeogeog-
raphy, 1(1): 29 -37 (in Chinese with English abstract).

Chen Shangdi, Wang Guotian, Fang Yaokui, Wei Zongyu, Li

Zeqgin, Chen Mei and Lu Shaowen. 1990. Research report



http://www.cqvip.com

82 KM 1 5

D000 http://iwww.cqvip.com|

B2 %

on typical gold deposits of Jinya in Fengshan County,
Guangxi Province. Nanning: Bureau of Geology and Min-
eral Resources of Guangxi Province, 39 —44(in Chinese).
Dickinson W R, Beard L S and Brakenridge G R. 1983. Pro-
venance of North American Phanerozoic sandstones in

relation to tectonic setting. Geol Sec London, 144: 222 -

in northern Guangxi. Beijing: Beijing Science and Tech-
nology Press, 26 —35 (in Chinese with English abstract).
Qin Jianhua, Wu Yinglin, Yan Yangji and Zhu Zhongfa. 1996.
Hercynian-Indosinian sedimentary-tectonic evolution of the
70(2): 99 -

Nanpanjiang basin. Acta Geologica Sinica,
106 (in Chinese with English abstract).

235. Roser B P and Korsch R J. 1986. Determination of tectonic

Gou Hancheng. 1985. Preliminary research on tectonic back- setting of sandstone-mudstone suites using SiO: content

and K;0/Na,O ratio. Journal of Geology, 94: 635 - 650.
Wu Yinglin, Zhu Hongfa, Zhu Zhongfa, Yan Yangji and Qin
Jianhua. 1994. Triassic lithofacies, paleogeography and

ground and material source area of turbidite deposit forma-
tion of Middle-Upper Triassic in Yunnan, Guizhou and
Acta Sedimentologica Sinica, 3 (4):
95 - 105 (in Chinese with English abstract).

Hou Fanghao and Huang Jixiang. 1984. Research into the Per-

Guangxi Provinces.
mineralization in South China. Beijing: Geological Press,
41 — 42 (in Chinese with English abstract).

mian and Triassic volcaniclastic turbidite of Nanpan River Zhang Jinquan and Jiang Tingcao. 1993, The sedimentary char-
Sag—A unique turbidite mode without submarine fan. Acta acteristics and evolution of Youjiang Triassic back-arc
Sedimentologica Sinica, 2(4): 19 -31 (in Chinese with basin. In: Zeng Yunfu, Liu Wenjun, eds. The sediment
English abstract). and structural evolution of Youjiang Basin in South China.

Beijing: Geological Press, 61 —74 (in Chinese).
Zeng Yunfu, Chen Hongde,

Zhang Jinquan, Li Xiaoquan and Jiang Tingcao. 1992. The

Huang Jiqing, Ren Jishun, Jiang Chunfa,
Qin Deyu. 1980.
Beijing: Science Press, 61 —62 (in Chinese with English
abstract).

Hu Yunzhong, Deng Jian, Yuan Ning and He Jianping, 1990.
Geochemistry of the strata and the tin-metallogenic belts

Zhang Zhengkun,

The geotectonic evolution of China. Liu Wenjun, Zheng Rongcai,
sedimentary characteristics and structural evolution of the

Geology of Guangxi, 5(4):
1-13 (in Chinese with English abstract).

Youjiang composite basin.

PROVENANCE AND TECTONIC SETTINGS OF
THE MIDDLE TRIASSIC TURBIDITES IN YOUJIANG BASIN

CHEN Cui-hua!, HE Bin-bin’, GU Xue-xiang® and LIU Jian-ming*

(1. Chengdu University of Technology, Chengdu 610059, China; 2. China University of Mining and
Technology, Xuzhou 221008, China; 3. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang
550002, China; 4. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100101,

China)

Abstract: Geotectonically, the Youjiang sedimentary basin was referred as Youjiang Indosinian folded belt.
The characteristics of turbidite clastics and heavy mineral compositions and palaeocurrent direction show that
the Middle Triassic turbidites accumulated in the basin are derived from surrounding ancient lands including
Yuebei, Jiangnan, and Yunkai. The REE characteristics of turbidites are similar to those of active conti-
nental margin and continental island arc. The overall shape of the average REE pattern is also similar to
those of active continental margin and continental island arc. In the La-Th-Sc plot, samples are projected in
the field for continental island arc, near the side of the field for active continental margin. The scope
variations of major element contents and chemical parameters are relatively wide. The Fe.0;* +MgO content
varies between 2.51 -7.06 percent, average 4.46 percent. The TiO: content varies between 0.34 -0. 64
percent, average 0.51 percent. Those characteristics are similar to that of active continental margin (Fe,0;*
+MgO average 4.63 percent and TiO: average 0.46 percent). In the K:0/Na;O -SiO, plot, most of sam-
ples are projected in an active continental margin. In a word, all the characteristics of REE and trace
elements and major elements of the turbidites show that tectonic setting of the sedimentary basin is between
an active continental margin and a continental island arc.

Key words: Youjiang basin; Turbidities; Provenance; Tectonic settings
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