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Fig. 4 The quantitative orders of shrinkage-mud cracks by some parameters
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Fig. 5 The matched relation of some parameters in cracks
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D s L,/ L,— S./S,
(a)—the cumulative plot of all lateral crack lengths; (b) —the cumulative plot of all longitudinal crack lengths; (¢) —the cumulative plot of
all lateral crack widths; (d)—the cumulative plot of all longitudinal crack widths; (e)—the cumulative plot of all lateral crack lengths and
widths; (f)—the cumulative plot of all longitudinal crack lengths and widths; (g)—the cumulative plot of blocks and cracks area; (h)—the
summation percentage of all crack sides; (i)—the cumulative plot of sand contents and crack {ractal values; (j)—the cumulative plot of L,/

L,— S./ S, responsing to the crack area
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The areal distribution of reticular cracks.
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The monolateral intersection—cracking pattern.

. The bilateral intersection—cracking pattern.

6. The central dispersion—cracking pattern at the bottom of muddy
sediments.

7. The schematic diagram of vertical profile along a crack.
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Some Discoveries on Researching Subaqueous Mud-shrinkage
Cracks in Present Muddy Sediments

ZHAO Zhenyu"?, ZHOU Yaoqi" ® ., MA Xiaoming” , ZHENG Ping® , JI Guosheng?
1) Laboratory of Geochemistry & Lithosphere Dynamics, China University of Petroleum, Dongying, Shandong, 257061 ;
2) Resources and Information Institute, China University of Petroleum , Dongying., Shandong, 257062
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PetroChina Southwest Oil and Gasfield Company, Chengdu, 610051

Abstract

On the basis of expeditionary research and experimental analysis of seven work areas in the coastland
of Tangdao Bay, this paper attempts to research the subaqueous mud-shrinkage cracks (SMSC) in present
muddy sediments on some significant aspects, such as continuous course of forming cracks, quantitative
classification, fitting relation of its parameters, pattern of crack growth, sedimentary models of filling
compounds, and the respectively geologic succession models. The course of forming cracks is divided into
four phases, as follows: (1) the turbid phase of mud—water mixtures in the beginning; (2) the compacted
phase of muddy sediments; (3) the forming phase of SMSC; (4) the filling phase of SMSC. The
quantitative grade of SMSC in the size is described by some parameters including the length of longitudinal
crack or lateral crack, the area of cracks or crack segments and so on (having 4 grade). The cracking
pattern of mud cracks and the matched relation of its parameters are important characters to describe the
physical and chemical properties of mud or soil, to reflect the environment of forming cracks and forecast
the distribution of area cracks. The ‘abnormal pressure action” in the process of crack growth on sand—mud
layer (the forming mechanism of abnormal pressure is similar with the one in the geotectonic framework)
and the statistical analysis for angles of bifurcation (the maxima is 90°, the second is 120°) are all first
putted forward to investigate SMSC, where the abnormal pressure plays an important role in initial step of
forming cracks, discharging water from sedimentary pores, and developing on the primary flow matrix. It
is different between the homogeneous layer and the sand—mud interbedded layer in many aspects, such as
the lubricating action of sand layers and the initial filling style in shrinkage cracks. In vertical section of
cracks, there is a biological layer, where seed plants can germinate and grow on suitable conditions, which

has a vital function on changing the physical and chemical properties of crack filling.

Key words: subaqueous mud-shrinkage crack; quantitative analysis; cracking pattern; angle of

bifurcation; filling model; geologic model
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