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Testate amoebae are sensitive soil protists widely used as model organisms in community ecology (Booth, 2001; Foissner, 1987). We examined species co-occurrence patterns in testate amoeba assemblages collected from 67 samples along an 1846 m elevation gradient on Yakushima Island, Japan. This subtropical island features high environmental heterogeneity, including steep changes in elevation, vegetation zones, and substrate types (soil, litter, mosses, Sphagnum).
Using the full 67-sample presence-absence dataset, we applied two complementary metrics, Schluter’s variance ratio (V-ratio) (Schluter, 1984) and the checkerboard score (C-score) (Stone & Roberts, 1990), with two appropriate null models (SIM1 and SIM2) (Gotelli, 2000) that put certain constraints on species occurrence frequencies while allowing site richness to vary freely.
Both metrics revealed highly significant positive species co-occurrence. The observed V-ratio (4.51) was dramatically higher than the null expectation (≈1.0) under both models (SES = 18.7–20.5, p < 0.001), indicating strong positive covariation among species. Likewise, the observed C-score (38.79) was significantly lower than expected (SES = −19.4 to −110.8, p < 0.001), confirming that species co-occurred far more frequently than predicted by chance. These consistent results provide no evidence for niche limitation or competitive segregation. Instead, they suggest that environmental heterogeneity and shared habitat preferences drive positive associations in this metacommunity.
[bookmark: _GoBack]Our findings highlight the value of simple co-occurrence metrics for revealing non-random assembly patterns.
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