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Abstract 

Using testate amoebae (TA) as bioindicators for assessing the ecological health of lentic 

ecosystems is one of the most reliable methods. However, addressing complex environmental 

issues in ecosystems poses a challenge due to the need to distinguish between anthropogenic and 

natural impacts and consider TA in sediment and particles under hydrodynamic conditions. This 

study seeks to advance our understanding of local weather variation and the physicochemistry, 

radioactivity, and magnetism of various particles in small flocs (SF), floc layer (FL), fluid mud 

(FM), stratified bed (SB), and uniform bed (UB), alongside TA, in three subtropical deep 

reservoirs and one deep high-mountain lake. Its objective is to investigate how TA communities 

relate to these different sediment layers over short (≤ 3 years), mid (≤ 28 years), and long-term (≤ 

2500 years) scales to more accurately distinguish between short- or long-term anthropogenic 

impacts on lentic ecosystems and natural changes. While 90% of the dominant species, Netzelia 

tuberspinifera, in surface water were active, the proportion of all active TA over the short term, 

including N. tuberspinifera, was relatively low (6.98% in SF, 4.38% in FL, and 5.19% in FM). 

TA present in SF remained dominant in FL and FM, and their community was strongly 

influenced by the local weather variations. TA community response to environmental conditions, 

particularly in SB, showed that environmental changes, such as soil erosion resulting from human 

activity and local weather variations, had similar impacts on the environment over a mid-term 

scale. Sediment deposition rates and UB were crucial factors in distinguishing between 

anthropogenic and natural impacts in SB, as they were closely related to a major shift from a 

Centropyxis- to Difflugia-dominated community, which cannot be entirely determined through 

SB records alone. The findings suggest that addressing complex environmental issues in 

ecosystems over short, mid, and long-term scales requires considering TA community under 

hydrodynamic conditions and in sediment and sediment deposition processes. 
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