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A litter decomposition experiment was conducted in 38 streams, each located in a different region. Regions were distributed
worldwide, across a 113º latitudinal gradient. At each site we incubated 30 litterbags coarse-mesh and 30 fine-mesh litterbags
equally distributed among 6 types of litter mixture. All litterbags were collected at a single time (23-46 d depending on water
temperature).

Litterbags are the most common sample units used in decomposition experiments. Our litterbags contained 3 g of leaf litter
belonging to 3 species, with different combinations in each litter mixture. Samples collected at the end of the experiment consisted
of the remaining leaf litter (which was used to estimate decomposition) and the associated invertebrates (which were used to
characterize the litter-consuming detritivore assemblages).

Litterbags were collected using a hand net that was placed immediately downstream to avoid the loss of leaf material and
invertebrates. Litterbags were then placed in individual ziplock bags and transported to the labortory within coolers. We used 5
litterbags per mixture type and mesh size, with 60 litterbags per site and 2280 in total. The number of litterbags (n = 5) is considered
appropriate for litter decomposition studies in streams (4-6 litterbags recommended by Barlöcher 2020 Leaf Mass Loss Estimated by
the Litter Bag Technique; in Barlöcher et al, Methods to Study LitterDecomposition; Springer). Replicates in our experiment were
streams (n = 38).

In this globally-distributed, collaborative study, each contributing team (composed of 2 coauthors) collected samples at their
corresponding site. Litterbags were collected as described above and processed in the laboratory. Decomposition was calculated as
leaf litter mass loss, based on initial and final leaf litter dry mass. Invertebrates in each sample were counted and identified to
calculate abundance and taxon richness. Invertebrate biomass and body size were derived from known equations from the literature.

The study was conducted from late 2017 to early 2019. Timing differed across sites due to differences in climatic conditions: it was
conducted during the dry season at tropical sites and in the autumn at higher latitude sites. At each site, the experiment duration
was 23-46 d, with experimental time being determined by water temperature in order to achieve a similar stage of decomposition
across sites. The spatial scale of the study was global; at each site, the experiment was conducted in one stream.

We excluded 5 sites from our original design because 3 were unable to retrieve the litterbags due to extreme climatic events and 2
were not able to provide invertebrate data. We did not exclude any data from our final dataset.

Our study consists of a experiment that was replicated at 38 sites around the world, which ensures its reproducibility.

At each site, litterbags were placed in 5 consecutive stream pools, with one litterbag per litter mixture type and mesh size in each
pool.

Blinding was not relevant in our study. Litterbags were all deployed and collected from streams and processed identically.

Due to the global nature of this study, with 38 sites with completely different characteristics, we do not report field conditions here,
but they are rather provided in the paper.

Due to the global nature of this study, with 38 sites located all around the world, we do not report specific locations here, but they
are rather provided in the paper.

Due to the high number of countries involved in this study (23), we are unable to provide here the identifiying information fort all the
scientific permits obtained, but we state that we compiied with the requests of each country.

Disturbance at the studied streams was minimal: all the material used in the experiments was retrieved, we did not use any
chemicals in situ, and only collected 60 invertebrate samples per site.




