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Fig. 3 Depositional profile of Sangshuyuan Formation
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1 (<10 % (Valloni, 1985)
Table 1 Trace element compaosition of the Carboniferous in Maanqiao area
Ba Ce Cr Cu Ga Nb Ni Pb Rb Sr Th \Y Y Zn Zr
1 Tsg-100 (Cym) 5.9 80.0 2.0 80.3 0.3 .LO 1.6 127 19.41823.0 20 27 9.6 18.4 60.6
2 Tsg67 (Cym) 148.9 81.9 206.2 45.3 9.1 41 186 659 41.9 48.2 2.9 15.2 13.7 131.6 75.5
3 Tsg91 (Coms) 267.9 113.2 98.2 61.9 13.3 7.9 155 3.0 120.1 218.0 4.3 255.2 19.6 36.2 126.3
4 Tsgll2 (Cas) 186.0 73.0 131.9 95.7 11.4 50 20.3 141 50.11548.1 7.0 131.6 15.2 150.4 168.5
2 6
Table 2 Major element composition of the Carboniferous in Maanqiao area
Si0, ALO; Fe,0; Ca0 MgO K0 NaO P,05 MnO TiO, FeO H,0"
1 Tsg-100 (Cym) 5.05 0.71 0.23 51.26 0.59 01.3 0.35 0.018 0.027 0.031 42.09 0.33 0.08
2 Tsg 67 (Cym) 39.58 8.65 3.28 23.44 1.66 0.82 2.03 0.100 0.046 0.418 20.08 2.10 1.56
3 Tsg91 (Cy8) 52.32 15.32 8.77 5.10 3.03 4.04 2.83 0.223 0.064 1.163 6.92 4.35 3.46
4 Tsg-112 (Cr) 47.14 9.12 3.42 17.37 2.10 1.33 2.79 0.418 0.066 0.485 15.64 1.20 1.38
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Table3 Model for Carboniferous framework grain in Maanqiao and Baluntai areas
QFL/ % Q. FL/ % Q,.PK/ % Q,LL/% ( )
Q F L | Qu F L, | Q. p K [Q, L L, |Q wmF L/L
1 | Tsg67 40.1 23.7 36.1|18.9 23.7 57.5(44.3 47.1 8.6 [37.1 48.1 14.7|0.53 0.85 0.77
2 | Tsg77 1.3 62.7 36.0| 0.8 62.7 36.5| 1.3 98.7 0 1.4 90.8 7.8 |0.38 1.00 0.92
3 | Tsg82 9.1 44.3 46.6| 5.4 44.3 50.2|11.0 87.5 1.6 | 7.3 77.5 15.2 (0.40 0.98 0.84
4 | Tsg-89 6.4 22.8 70.8| 3.6 22.8 73.6|13.6 81.6 4.8 | 3.7 90.7 5.6 [0.43 0.94 0.94
5 | Tsg68 18.9 55.7 25.3|13.3 55.7 31.0|19.2 27.3 53.4(18.3 76.1 5.6 (0.30 0.34 0.93
6 | Tsg72 9.2 57.1 33.8| 7.0 57.0 35.9]10.9 34.8 54.3] 6.0 855 85 [0.24 0.39 0.91
0.38 0.75 0.89
Q 3 Qu ;Q, i F ;P ;K ; L ;L i L, s L=1+Q,
c/Q=C + )/ s P/ F= / s L/ L= /
Q ; P/F / » L/ L
/ )
oL KRG s
IR Mk ® L C 4. ¢/ Q -
NEVBIGH 4 s 0.42, P/F=0.73, L.,/L=0. 90, Valloni(1985)
Q. F ‘ i : Lg, .
A 4 (Valloni 1985)
a:% Sl ; gg;}z;ﬂr Table 4 Clastic assemblages and index for major source areas
A -___'v;:ef;r,x': fﬁm A‘l L i 4l 1< ; )
AS‘:4 K . Qo | pF | L/L
. . | LT Bak @ L QF 0.05 | 0.25
(b)Q FL. [ (©Q Ly L, Wb QF 0.10 | 0.35 | 0.15
5 QFL. Q,FL; QvaLs QL 0. 15 0. 40 0. 05
Fig.5 QFL.QnFL,and Q,L,Lsdiagram for Carboniferous FL 0.20 0. 60 0. 45
sandstones in middle Tianshan LV 0.25 0.8 0.85
o LV 0. 30 0.8 0. 85
Dickison W. R. (7, 8) Q F 0.9 | 0.95
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Depositional Characteristics of Carboniferous and Its
Tectonic Significance in Maanqiao Area, Middle Tianshan
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GAO Changlin® JIANG Jianchun® FAN Xiao-lin®

1(China University of Geosciences. Beijing 100083)
2(Institute of Experimental Petroleum China New Star Petroleum Corporation Wuxi Jiangsu 214151))

Abstract

The Carboniferous strata outcropped in M aanqiao and northem Baluntai area in Middle Tianshan include
M aangiao Formation (late Datang stage) and Sangshuyuan Formation (Weining stage). The strata belong to
the mixed sediments of carbonate and clastic rocks. Maanqgiao Formation, most of which is carbonate tidal—
flat facies, consists of two depositional cycles. Cycle one shows peritidal cycle, but cycle two shows intertidal
—subtidal cycle, which indicate a deepening of sea water from cycle one to cycle two. The Sangshuyuan For-
mation is composed of three depositional cycles, which mainly show subtidal cycles. The fluvial and lacustrine
facies on the top of Sangshuyuan Formation indicates the retreating of sea water.

The trace element composition shows that the depth of sea water is very shallow, but the major element

composition indicates that most samples fall into the region of island arc. The QFL, QmuFLiand QplLvLs dia-
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grams for Carboniferous sandstones give the same results as the major element composition plots.

It can be seen that the source area of the Carboniferous strata is from underlying middle Tinshan mi-
croplate composed of a great deal of volcanic rocks of island arc type and intermediate—acid granite. So, the
Carboniferous strate are formed in the foreland basin resulting from the collision betw een middle Tianshan mi-
croplate and southern Tianshan back —arc basin. The evolution of Tianshan microplate shows that the opening
of paleo— Tianshan O cean starts from Sinian—early Ordovician. With the opening of paleo—Tianshan Ocean,
the middle Tianshan microplate shifts from the Tarim plate. The opening of southern Tianshan back — arc
basin results from the subduction and collision in the northern margin of middle Tianshan microplate. The col-
lision between Tarim plate and middle Tianshan microplate results in the closure of the southemn Tianshan
back—arc basin. The collision , also called as soft collision , does not make the southern Tianshan uplift
abruptly . The sea water in the research area and southern Tianshan does not retreat until the early Carbonifer-
ous. So, there is devoid of sediments during the early Yanguan stage. With the transgression of Carbonifer-
ous southern Tianshan accepts the sedimentation during the late Yanguan stage s but the research area during
the late Datang stage . After a short time of sedimentation , the research area uplifts.

Key words  Carboniferous tidal—flat and lagoon facies  major element and trace element composition

framework grain  foreland basin

(Continued from page 99)

1. Fan— shaped sedimentary bodies are complex nonlinear systems. Their forming processes are both a
depositional dynamics of growing, crevassing, abandoning and a complex stochastic, nonlinear dynamics.
Crevasses can be viewed as a kind of bifurcation and fluctuation; the choice of branches and the interaction of
the fluctuation quantities are the important causes to form the complex and various morphological features and
inner structures of fan— shaped bodies.

2.The box dimension of morphology fractal of a fan— shaped body is generally 1.1— 1.4, that of struc-
ture fractal is generally 1. 25— 1.45.

3.The different box dimensions show different tectonic and depositional setting. Fractal dimensions rep-
resents the structural anisotropism of sedimentary bodies.

4. Fractal—Kriging proves to be useful method for modeling morphology and inner structures of sedimen-
tary bodies, it can better reveal the local features and anisotropic change in the bodies by adjusting fractal di-
mension D, horizontal and vertical range.

Key words fan—shaped depositional body fractal dimension nonlinear dynamics fractal-kriging simula-

tion



