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Introduction

Sedimentation in small-scale strike-slip basins is largely controlled by the
sense and magnitude of fault movements (Steel, 1976). At the basin margin,
stratigraphy and depositional architecture of coarse-grained deposits are closely
related to the bounding fault movements possessing components of both
strike-slip and normal-slip (Hempton, 1983). Both strike-slip and dip-slip
movements of the fault cause the accommodation and its lateral migration for
successive deposition (Steel & Gloppen, 1980; Frostick & Steel, 1993). Vertical
movement of the bounding fault determines the accommodation space which can
largely affect the internal architecture and facies of the coarse-grained deposits
(Dune & Hampton, 1984). Earlier studies have, however, focused on the effect
of strike-slip movement on external geometry and vertical textural trends of the
coarse-grained deposits (e.g., Steel, 1988). On the contrary, depositional
architecture and facies of conglomerate bodies (3.2 km thick) in the eastern part
of the Jinan Basin suggest that the accommodation and depositional slope were
controlled by variations in dip-slip movements along the strike-slip margin.

Geologic Setting

The Jinan Basin comprises a nonmarine succession (ca. 13 km thick) of
conglomerate, gravelly sandstone, sandstone, and black shale which were intruded
by andesitic-rhyolitic volcanics and overlain by andesitic-rhyolitic tuffs. In the
eastern part of the basin, the sedimentary successions (ca. 4 km thick) are
divisible into three lithologic units: conglomerate, sandstone/gravelly sandstone,
and black shale/sandstone. = The sedimentary successions mostly dip either
northeast or southeast and conglomerates occur along the basin margin (Fig. 1).
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The conglomerate units are largely of cobble to boulder-grade with minor
gravelly sandstone and sandstone beds (< ca. 10%) which are transitional to
sandstone/gravelly sandstone basinward, showing an abrupt lateral facies change.
The black shale/sandstone is characterized by an alternation of thinly bedded
black shale and sandstone.

Depositional Settings

The conglomerate and sandstone/gravelly sandstone can be organized into
longitudinal-fill and lateral-fill sequences based on paleocurrent directions and
clast compositions (Fig. 1). Sedimentary facies and facies associations in the
longitudinal-fill and the lateral-fill sequences are summarized in Tables 1, 2, 3,
and 4.

Longitudinal-Fill Sequence

This sequence (ca. 3 km thick) is characterized by large-scale, sheetlike
geometry of amalgamated bouldery conglomerates (Facies Gd-1, Gd-2, and Gi)
with rare sandstone and mudstone layers (Facies association A) (Tables 1, 3).
The amalgamated bouldery conglomerates are transitional basinward to thin- to
medium-thick sandstone and dark mudstone beds (Facies Sm, Sn, Ss, Sl, SMI,
and MIl) containing openwork gravel lens (Facies Gol) and isolated bouldery
clasts (Facies association B) (Tables 1, 3). Facies associations and depositional
architecture of the longitudinal-fill sequence suggest a large-scale, steep-sloped
delta environment. These large-scale, coarse-grained deltas generally developed
in steep-sloped basin margin, reflecting relatively high rate of vertical subsidence.
The paleocurrent directions and the facies association transition from FA A to
FA B indicate that the longitudinal-fill sequence prograded toward the west with
a radial pattern (Fig. 1). This sequence shows repetitive and overlapping
patterns toward the east, which is opposite to the paleocurrent directions (Fig. 1).
The ecastward repetitive and overlapping patterns are indicative of eastward
migration of the depocenter and the source area, accompanied with sinistral
strike-slip fault movements.

Lateral-Fill Sequence

The lateral-fill sequence can be differentiated into the lower and upper
parts on the basis of facies associations and bed geometry (Fig. 1). The lower
part of the lateral-fill sequence (ca. 1.4 km thick) consists largely of channelized,
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Fig. 1 Distribution map of longitudinal-fill and lateral-fill sequences in the
eastern part of the Jinan Basin.
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amalgamated bouldery conglomerates (Facies Gm, Ged, and Gn) interlayered with
minor reddish sandstone beds (Facies association I) (Tables 2, 4). The
amalgamated conglomerates are transitional northeastward to small-scale
Gilbert-type delta sequences (Facies Ged, Ges, Sm, and Sn: Facies association II)
with thinly bedded sandstone and dark mudstone layers (Facies Sl, SMI, and Ml:
Facies association III) (Tables 2, 4). The facies associations and the bed
geometry of the lower part of lateral-fill sequence represent a shallow,
gentle-sloped lacustrine margin, which suggests relatively low rate of vertical
fault movement (Fig. 2).

The upper part of the lateral-fill sequence (ca. 1.8 km thick) is represented

by large-scale, sheetlike geometry of amalgamated bouldery conglomerates (Facies
Gd-1, Gd-2, and Gi) with rare sandstone and mudstone layers (Facies association
A) (Tables 1, 3). The amalgamated bouldery conglomerates are transitional
northeastward to pebble to cobble-grade, disorganized (Facies Gd-1) and normally
graded (Gn), and crudely stratified (Facies Gcs) conglomerates with abundant
interbeds of sandstone and mudstone layers (Facies association B) (Tables 1, 3).
The upper part of the lateral-fill sequence is characterized by a large-scale,
steep-sloped conical delta environment, lacking subaerial distributary delta plains
(Fig. 2). The deep and steep-gradient environment and the lack of subaerial
distributary systems are suggestive of relatively high rate of dip-slip fault
movements (Fig. 2).

The lateral-fill sequence is characterized by northeastward overlapping and
skewed stratal patterns, indicating a northeastward migration of the depocenter.
The northeastward overlapping and skewed patterns reflect sinistral strike-slip
movements (Fig. 2). The distribution of facies associations and the paleocurrent
directions indicate that the lateral-fill sequence prograded toward the northeast,
oblique to the basin margin. The consistent northeastward progradation is
suggestive of northeastward basin-floor tilting caused by differential subsidence
along the fault-bounded margin (Fig. 2). The sequential changes in stratal
patterns and facies from the lower part to the upper part of the lateral-fill
sequence suggest a northeastward basin-floor tilting which implies a higher
subsidence rate (Fig. 2).

Conclusions
In the eastern part of the Jinan Basin, bouldery conglomeratic bodies can

be classified into longitudinal-fill and lateral-fill sequences based on the
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Fig. 2 Depositional settings for the lateral-fill sequence
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paleocurrent directions and facies associations. The longitudinal-fill and
lateral-fill sequences are characterized by successively overlapping and skewed
stratal patterns toward the north and northeast, indicating sinistral strike-slip fault
movements. The oblique progradation of the lateral-fill sequence to the basin
margin represents a northeastward basin-floor tilting caused by differential
subsidence.  The sequential changes from the lower small-scale, Gilbert-type
fan-delta succession to the upper large-scale, conical delta succession in the
lateral-fill sequence suggest a northeastward progradation of basin-floor tilting
which implies a higher subsidence rate with time. These features imply that the
bouldery conglomeratic successions in the eastern part of the Jinan Basin were
formed under the conditions of a northeastward increase in vertical subsidence
accompanied with sinistral strike-slip movements.
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