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Fig. 1 The fractal growing model of delta sedimentary body in Yanan Formation(J,+3)) in Shenmu area of Ordos basin.
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Table 1 Fractal dimension ( box— dimension) of the growing model of delta and crevasse— splay
1 2 3 4 5 6 (D)
1.2624 | 1.2797 | 1.2984 | 1.3225 | 1.3253 | 1. 3122 1. 3001
( ) 1.1037 [ 1. 1105 [ 1. 1743 [ 1. 3069 | 1. 3511 | 1.4019 1.2414
( ) 1.2330 [ 1.2602 | 1.2245 [ 1.2217 | 1. 2159 1. 2311
1( ) 1.3132 [ 1.3530 | 1. 1892 | 1.2508 | 1. 2917 1. 2796
2( ) 1.3367 [ 1.3877 | 1. 3455 | 1. 4419 1. 3780
3( ) 1. 1790 | 1.2153 | 1. 3215 1. 2386
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Fig. 3 Fractal dimension measure of inner structure parameters

of sedimentary body (modified from Zhang Jizhong, 1995)
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Table 2 Average box— dimension of inner structure parameters of fan— shaped sedimentary bodies and its subfacies
DY Dp
$2) o
1.1464 ~ 1. 2265
1. 3042 1.3204
3 3 1. 3759 1. 4530
1. 3122 1.1393
1. 2851 1.3042
1. 1970 ~ 1. 2360
1. 2526
1. 1442~ 1. 2334 1.2793 ~ 1. 3726
1.2541
1. 1386 1. 3508
1. 2588
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Fig. 4 Fractal— Kriging modeling of plane porosity
distnbution betw een wells of a delta sandbody ’ ’
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Abstract

Fan— shaped depositional bodies are those mainly composed of terrigenous coarse deposits and fan —
shaped in morphology, including alluvial fan, fan delta, delta and subaqueous fan and so on. They are impor-
tant exoil—gas targets in oil and gas—bearing basins in M esozoic and Cenozoic interior and offshore in China,
which are the problems deeply concemed with by oil— gas exploration department to show quantitatively the
features of their morphological distribution and inner structure parameters.

Recent researches on fan— shaped bodies are results combining static, qualitative and megascopic methods
with dynamic, quantitative and microscopic approaches. Great efforts were made in quantitative modeling and
in simulating of structural parameters of sedimentary bodies, but there have been still few of published docu-
ments about how to build morphological and simulating models of sedimentary bodies up to now .

With fractal theory applied widely to sedimentology , it may be considered from a new point of view to
solve the problems. The growing of fan— shaped depositional bodies is a complex nonlinear dynamics process
and a fractal. Fractal dimension may reflect the complexity of their outer morphology and inner structure, and
predict some information about tectonic and depositional setting. It will be one of the most important ways to
realize nonlinear dy namics building models and simulation of depositional bodies combined fractal with chaos
theory.

On the bases of analyses of sedimentological features of more than twenty faulted basins at home and

abroad, the paper probes the growing dynamic process of fan— shaped depositional bodies, summarizes their
fractal features, and establishes the model of shape fractal growing and structural fractal. The structural frac-
tal box dimensions are determined. Simulations of morphologies of the fan— shaped bodies are made by frac-
tal, and of their structures by fractal—Kringing. The main conclusions are as follows;

(Continued on page 106)
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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



