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Abstract

Slope-pluvial deposits, as a transitional deposit resulting from the combined action of slope pro-
cesses and fluvial processes, serve as an excellent indicator for analyzing Quaternary environmen-
tal changes. Based on a granulometric analysis of 16 samples from a slope-pluvial profile in the
Shihe area of Dalian, this study investigates its depositional environment. The conclusions are as
follows: (1) The profile is dominated by silt (mean: 55.30%), excluding gravel. Layers 1 - 3 exhibit
slightly higher clay content, indicating weakened hydrodynamics and a slightly drier climate. Layer
4 is characterized by coarse-particle enrichment, including large gravels, and the lowest clay con-
tent, reflecting a wetter environment with sudden flooding events and strong hydrodynamics. Lay-
ers 5 - 7 show a finer average grain size yet elevated coarse sand content, interpreted as a stable,
low-energy environment overprinted by sheetwash. Layer 8 contains the highest coarse sand con-
tent, low silt content, and includes gravels, representing rapid deposition of coarse material during
seasonal flood events. (2) Mean grain size (4.14~6.98 ®) shows significant vertical fluctuation, in-
dicating highly variable hydrodynamics. The mean sorting coefficient (5.36) indicates extremely
poor sorting, consistent with field observations of poorly sorted, angular to subangular gravels with
low roundness-characteristic of typical proximal rapid deposition. Skewness is primarily positive
to near-symmetrical, signifying the coexistence of flood-deposited coarse particles and later fine-
particle infiltration. Layer 8 exhibits low kurtosis, coarse-particle enrichment, and poor sorting, re-
flecting an extreme high-precipitation event. (3) Grain-size fluctuations indicate sedimentary dy-
namics controlled by climatic changes. Multimodal frequency distribution curves reflect abundant
and complex sediment transport dynamics, resulting from the superimposition of slope gravita-
tional processes, sheetwash, and regional episodic flood deposition events.
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Figure 1. Geographical location of the study area
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Figure 2. Sedimentary characteristics of the Shihe section
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Figure 3. Grain size triangle diagram of the Shihe slope-pluvial deposit profile
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Figure 4. Grain size frequency distribution of slope-pluvial deposits in the Shihe River
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