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Interpretation of depositional setting and sedimentary facies of the
late Cenozoic sediments in the southern Ulleung Basin margin,
East Sea(Sea of Japan), by an expert system, PLAYMAKER2
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Abstract : Expert system is one type of artificial intelligence softwares that incorporate problem-solving knowledges and
experiences of human experts by use of symbolic reasoning and rules about a specific topic. In this study, an expert
system, PLAYMAKER?Y, is used to interpret sedimentary facies and depositional settings of the sedimentary sequence. The
original version of the expert system, PLAYMAKER, was developed in University of South Carolina in 1990, and
modified into the present PLAYMAKER?2 with some changes in the knowledge-base of the previous system. The late
Cenozoic sedimentary sequence with maximum 10,000 m in thickness, which is located in the Korean Oil Exploration
Block VI-1 at the southwestern margin of the Ulleung Basin, is analysed by the expert system, PLAYMAKER?2. The
Cenozoic sedimentary sequence is divided into two units-lower Miocene and upper Pliocene-Pleistocene sediments. The
depositional settings and sedimentary facies of the Miocene sediments interpreted by PLAYMAKER?2 in terms of belief
values are: for depositional settings, slope; 57.4%, shelf; 21.4%, basin; 10.1%, and for sedimentary facies, submarine fan;
35.7%, continental slope; 26.3%, delta; 16.1%, deep basinplain; 6.1%, continental shelf; 3.2%, shelf margin; 1.4%. The
depositional settings and sedimentary facies of the Pliocene-Pleistocene sediments in terms of belief values are: for
depositional settings, slope; 59.0%, shelf; 22.8%, basin; 7.0%, and for sedimentary facies, delta; 24.1%, continental slope;
22.2%, submarine fan; 17.3%, continental shelf; 7.0%, deep basinplain; 4.8%, shelf margin; 2.6%. The comparison of the
depositional settings and sedimentary facies consulted by PLAYMAKER?2 with those of the classical interpretation from
previous studies shows resonable similarity for the both sedimentary units-the lower Miocene sediments and the upper
Pliocene-Pleistocene sediments. It demonstrates that PLAYMAKER? is an efficient tool to interpret the depositional setting
and sedimentary facies for sediments. However, to be a more reliable system, many sedimentologists should work to
refine and add geological rules in the knowledge-base of the expert system, PLAYMAKER?2.
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Fig. 1. Functional architecture of the expert system, PLAYMAKER?.
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Fig. 2. Location of the studied area in the southwestern margin of Ulleung
Basin, East Sea (Sea of Japan).
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Table 1. Summary of the sedimentary characters of the Miocene and
Pliocene-Pleistocene sequences in the southern part of the
Ulleung Basin, East Sea (Sea of Japan), ( ): confidence value
between O and 1.

Sedimentary Miocene Sequence Pliocene-Pleistocene

Character Sequence

turbidite sandstone .

. . medium to fine sandstone
Rock Type interbedded with with mudstone(1.0)

mudstone(1.0) ’

graded bedding(0.4)

. bouma sequence(0.8) massive(0.4)
Sedimentary coarsening-upward(0.6)  graded bedding(0.4)
Structure chaotic vertical variation  coarsening-upward(0.6)

©0.5)
Sorti moderately to well sorted moderately to well sorted
orting 09 ©.9)

Bedding Contact sharp basal contact(0.8)
Bed Thickness  thick(0.5), variable(0.6)

sharp basal contact(0.8)
thick(0.6), variable(0.6)

continuous sheet(0.8)
clinoform(0.6)

discontinuous sheet(0.6)

Bed Geometry  jinoform(0.5)

o ) horizontal parallel(0.5)
Seismic beddmg dipping parallel(0.6)
character dipping chaotic(0.5)

horizontal parallel(0.6)
dipping parallel(0.6)

Table 2. Summary of the depositional settings and sedimentary
environments of the Miocene and Pliocene-Pleistocene
sequences in the southern part of the Ulleung Basin, East Sea
(Sea of Japan), consulted by an expert system,
PLAYMAKER?2, with ranking and belief values(%) and
previously interpreted by other sedimentologists (Nester and
Mitchum, 1989; Chough et al., 1985).

Pliocene-Pleistocene

Interpretation Miocene Sequence Sequence
Depositional 1. slope: 57.4% 1. slope: 59.0%
Setting by 2. shelf: 21.4% 2. shelf: 22.8%
PLAYMAKER2 3. basin: 10.1% 3. basin:7.0%

1. submarine fan: 35.7% 1. delta: 24.1%

. 2. continental slope:26.3% 2. continental slope:22.2%
Sedimentary 3 gelea; 16.1% 3. submarine fan: 17.3%
Environment by 4 jeen, bagin plain: 6.1% 4. continental shelf: 7.0%
PLAYMAKER2 5 continental shelf: 3.2% 5. deep basinplain: 4.8%

6. shelf margin: 1.4% 6. shelf margin: 2.6%

Classical Interpre-

tation by other  prograding shelf edge-deep
sedimentologists ~ water clastics progressively
(Nester and Mitc- migrating shelf edge
hum, Chough et basinplain to slope

al.)

shallow to deep marine on
the slope submarine slump
deposits, turbidity current
or debris flow deposits
continental shelf
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