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Fig.2 Mantle-originated hydroclastites and hydrothermal exhalites in the Lucaogou Formation in Santanghu area

© 1994-2014 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



775

3.1

\X

( )
( ) o
50 o
. . \ (
N 3a) 2mm 15 mm
0.1~0.5 mm
o 0.5 ~1 mm 2 ~3
mm o
( 3bc)
. . ( 3ec 1) o
( 3d).
~ ~ ~ ( 36)0
) X 70. 6 ~
() 75.5% —
o X
7.9 ~
) 15.5% o
() () . () - ()

Fig.3 Laminated pyrozenite fall-out phreato-magmatic hydroclastite



31

776
1
Table 1 Electron microprobe data of malacolite
Na, O MgO Al 0, Si0, K,0 FeO P,0s MnO TiO, NiO Total
0.311 16.702 2.001 54.094 0 2.253 0 24.834 0.131 0 0 100. 326
0.053 16.438 2.11 53.535 0.011 0.865 0.167 25.697 0.024 0 0 98.9
0.016 17.34 1.655 54.074 0.011 1.528 0 24.704 0.125 0.023 0.001 99.479
3.2 — ( 4a) 2 ~4 mm
) > 4b ¢)
. — ( 4d)
3 3 - 1] » ( )
24 22), “ ”
4 »
5 ( 19 20
24 (wt%)
Table 24 Major element analyses of cabonatites( wt%)
Si0, ALO, Fe,0; FeO  Ca0 Mg0 K, 0  Na,O MnO Ti0, P,0, o,
A 38 16.74 1.8 0.37 0.71 42.16 2.51 0.24 0.2 0.07 0.056 0.043 34.66 99.62
A33 8.1 1.02 0.23 0.53 49.05 0.97 0.31 0.39 0.11 0.058 0.05 38.8 99.62
A 320 5.45 0.82 0.15 0.44 51.1 1.15 0.22 0.24 0.18 0.052 0.045 39.74 99.59
A 341 6.53 0.75 0.23 0.4 50.47 1.04 0.16 0.1 0.1 0.05 0.048 39.65 99.53
A39 6.33 0.64 0.3 0.46 50.62 1.25 0.21 0.14 0.0064 0.046 0.05 39.4 99.51
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Table 22 Trace element and REE analyses of cabonatites(10 ~°)
A33 A 38 A39 A 341 A 320 A33 A38 A39 A 341 A 320
Li 17.9 70.6 27 29.6 23 La 13.6 16.1 11.9 7.3 16.1
Be 0.24 0.68 0.244 0.22 0.098 Ce 21.6 29.9 24.8 11.7 24.1
Se 2.57 2.96 3.27 1.64 1.7 Pr 2.28 3.24 2.72 1.2 2.4
v 17.6 2.09 6.85 13 9.24 Nd 8.48 11.9 9.55 4.55 8.71
Cr 9.81 1.23 3.26 6. 81 3.37 Sm 1.51 2.44 1.63 0.79 1.46
Co 6.17 2.8 3.88 5.6 5.38 Eu 0.35 0.2 0.21 0.22 0.34
Ni 15.9 7.28 11.6 14.1 12.3 Gd 1.41 2.27 1.38 0.76 1.42
Cu 5.88 1.83 2.6 3.62 4.63 Th 0.21 0.33 0.19 0.11 0.21
Zn 11.5 23.4 12 6.41 8.85 Dy 1.2 1.98 1.1 0.7 1.26
Ga 2.09 4.03 2.36 1.42 1.83 Ho 0.23 0.4 0.21 0.15 0.27
Ge 0.16 0.17 0.14 0.14 0.11 Er 0.66 1.18 0.61 0.44 0.77
Rb 8.13 1.26 1.8 1.58 1.18 Tm 0.09 0.18 0.089 0. 066 0.11
Sr 157 177 156 152 131 Yb 0.55 1.15 0.58 0.42 0. 66
Y 8.59 14.9 6.37 5.62 11.2 Lu 0.083 0.18 0.085 0.067 0.1
Zr 19.8 83.6 25.7 11.9 15.9
Nb 1.44 2.62 1.94 0.69 0.45
Cs 0.31 0.16 0.2 0.13 0.06
Ba 32.3 40.9 11 10.2 14.2
Hf 0.5 2.28 0.83 0.25 0.38
Ta 0.081 0.46 0.18 0.033 0.052
Pb 2.45 7.89 3.87 11.3 0.93
Th 0.64 5.72 2.37 0.31 0.19
U 1.07 0.63 0.6 0.27 0.14
( ) Perkin Elmer Elan6100DRC ~ ICP-MS
BHVO2.AGV=2  GSP4 5~10% o
X
( 5c a);
6a) o
50%
6b) (
) ( N 30 ~50%) 5d) ( 5e)s
) ( N ) 2% 4.3%
o N Mg’ " \Fe’* o
0.5~1 mm 3 mm o 12
60% ¥Sr /% Sr Sr /% Sr 0.704
0. 005 mm 570 ~0.705 775 0.705 120;
. 2 Sr 0. 720 +0.005
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A New Type of Sedimentary Rocks: Mantle-Originated Hydroclastites
and Hydrothermal Exhalites Santanghu Area Xinjiang NW China

LIU Yi-Qun' ZHOU Ding-Wu*' JIAO Xin' NAN Yun' YANG Wan’® LI Hong' ZHOU Xiao-Hu'

(1. State Key Laboratory of Continental Dynamics Geology Department Northwest University Xian 710069;
2. College of Geological Scinece & Engineering Shandong University of Science and Technology Shandong Qingdao 266510;

3. Department of Geological Science and Engineering Missouri University of Science and Technology Rolla Missouri 65409 U.S. A.)

Abstract: The Lower Permian Lucaogou Formation in Santanghu area Xinjiang NW China contains new types of
sedimentary deposits mantle-originated hydroclastites and hydrothermal exhalites which are characterized by a subsur—
face source. The rocks occur as mm-laminae with a great total thickness and have a variety of composition texture
and structures. They contain abundant mantle-originated hydrothermal minerals and microscopic hydroclastic magmatic
fragments and can be classified into five types on the basis of sediment source and grain composition sedimentary
texture and structure and interpreted forming mechanisms: 1) fall-out phreatomagmatic hydroclastite formed by fall
out of fine magmatic ash generated by hydroclastic explosion; 2) surge phreatomagmatic hydroclastite formed by base
surge of coarse magmatic fragments generated by hydroclastic explosion; 3) hydrothermal exhalite formed by chemi—
cal precipitation from hydrothermal exhalative fluids and containing typical minerals associated with " black and white
smokers"; 4) peperite composed of admixtures of hydroclastic hydrothermal and normal lacustrine chemical sedi—
ments; and 5) microbialite composed of biogenic minerals produced by thermophilic and toxindoving microbes. All
these rocks were deposited in a starved lake in an intracontinental rift basin. The grain composition suggests that
hydroclastic and hydrothermal processes were originated from a great depth and related to mantle-derived magmas.
The interlamination of these rocks suggests that hydroclastic hydrothermal and normal lacustrine processes were al—
ternating and episodic.

Key words: hydroclastites and hydrothermal exhalites; mantle-originated; Permian; Santanghu



