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Fig. 1

Permian tectonic setting in Australia (a), tectonic outline (b) and

simplified geological map (c¢) of southern Sydney Basin
1—WR i 5 1 s 2— =& & ;3—Illawarra Coal Measures; 4— K 111 ; 5—Wandrawandian $} #> %+ Broughton 4 ; 6—Snapper Point 41 ;
7—Yadboro and Tallong Conglomerates; 8—Pebbly Beach # ; 9—Wasp Head #] ; 10—Clyde Coal Measures

1—Studied section; 2—Triassic; 3—Illawarra Coal Measures; 4—volcanic rocks; 5—Wandrawandian Siltstone—Broughton Formation;

6— Snapper Point Formation; 7— Yadboro and Tallong Conglomerates; 8—Pebbly Beach Formation;

9—Wasp Head Formation; 10—Clyde Coal Measures
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Fig. 2 Stratigraphic column and soft-sediment deformation structures related to earthquake from the Permian of

M & 5=

the southern Sydney Basin. eastern Australia
1— BB R B 2— MR 3 — R s s SR 6 — IR T A T— 28— VK BU& £ : 90— i i i s 10—kl s
11— 2¢4¢ WAL 13— Kol s TA—FERG 2 s 15— BROR S22+ 16— 000 i ¥y s L KO B o L BRIR g i L BRCAR # 3
17— U B DR 18— A L B
1—Ordorvician metemorphic rocks;2—breccia:3- sandy conglomerates; 4—sandstones; 5—siltstones; 6—mudstones; 7-—coal bed;8—tillitic
drop stone:9—slump structure; 10— volcanic rocks; 11— seismo-cracks;: 12—fluidized veins; 13— sandy volcano; 11— seismo-folds; 15—pillow

beds: 16—load casts.flame structures.pillow structures,ball structures; 17—slump deposits: 18—debris deposits
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Fig. 3 The model of Permian soft-sediment deformation related to earthquake in Sydney Basin
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Permian Soft-Sediment Deformation Structures Related to Earthquake
in the Southern Sydney Basin, Eastern Australia

DU Yuansheng”, G. SHI"”, GONG Yiming” , XU Yajun"
1) Key Laboratory of Biogeology and Environmental Geology of Education Ministry ,
China University of Geosciences , Wuhan s, Hubei, 430074, China
2) School of Ecology and Environment, Deakin University, Melbourne Campus ,
221 Burwood Highway , Burwood, Victoria 3125, Australia

Abstract

The southern Sydney Basin is located in the southernmost part of the north-south trending Bowen-
Gunnedah-Sydney Basin system, bordering the New England Fold Belt in the northeast and the Lachlan
Fold Belt to the west. As such, the study area is generally considered to be part of a large foreland basin
system within the Tasman Fold Belt of eastern Australia. Various studies have indicated that the southern
Sydney Basin evolved from a back-arc extensional phase in the latest Carboniferous, through a passive
thermal sag phase from the Early Permian to Middle Permian, to a typical foreland basin setting from the
Late Permian to Middle Triassic characterized by tectonic stacking (from the east and northeast), flexural
loading and increased compression. Tn back-arc Sydney Basin was intensely affected by back-arc spreading
and trench subduction of the New England island arc, and developed serious earthquake and earthquake-
related soft-sediment deformation. The soft-sediment deformation of Permian in the southern Sydney Basin
consist of seismo-cracks, seismo-folds, fluidized veins, sandy volcano, load casts, flame structures, pillow
structures, ball structures, pillow beds, slump structures and brecciation. The seismo-cracks and seismo-
folds are cracks and folds formed directly by oscillation of earthquake. The pillow beds formed by
dehydration and sinking of the sandy beds during earthquake’s oscillation. Fluidized veins and sandy
volcano were made by instill into the seismo-fissures of the fluidized sands. The load casts, flame
structures, pillow structures and ball structures were formed by sinking and instilling caused from
oscillation of earthquake along the face between sandy and muddy beds. The slump structures and
brecciation formed by gravity flow related to earthquake. The eismo-fissures, seismo-folds, fluidized
veins, sandy volcano, load casts, flame structures, pillow structures, ball structures and pillow beds

belong to the autochthonous seismites and slump structures and brecciation to allochthonous seismites.

Key words: seismites; soft-sedimentary deformation; Permian; Sydney Basin; Australia
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