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Invertebrates were collected from nine streams spanning a temperature gradient of 5-20 °C in the Hengill geothermal valley, Iceland.
Laboratory experiments were carried out to determine the effects of body mass, acute temperature exposure, and chronic
temperature exposure on oxygen consumption rates as a measure of metabolic rate. In total, oxygen consumption rates were
measured for 1,819 individuals, none of which were ever reused in another experiment, thus every data point in the analysis
corresponds to a single new individual.

The research sample involved freshwater macroinvertebrates collected from geothermal streams in the Hengill valley, Iceland. These
organisms were chosen because they contain multiple populations in a single valley that have been chronically exposed to a broad
range of temperatures, enabling us to disentangle the acute and chronic effects of temperature on their metabolic rate in laboratory
experiments. The macroinvertebrates included snails (Radix balthica, Galba truncatula), mites (Sperchon glandulosus), and many
species of fly larvae (Capnia vidua, Diamesa aberrata, Diamesa incallida, Diamesa permacer, Diamesa zernyi, Dicranota exclusa,
Eukiefferiella minor, Limnophora riparia, Orthocladius frigidus, Potamophylax cingulatus, Prosimulium ursinum, Simulium vernum,
Simulium vittatum). Collections were conducted throughout the summer over a 4-year period, ensuring the maximum coverage of
species and associated body size ranges from the natural system. Collections were solely conducted on the basis of availability in the
streams, ensuring the taxonomic composition and size distribution of the experiments was representative of the natural system.

No statistical methods were used to predetermine sample size, which was solely based on the availability of macroinvertebrates in
the Hengill geothermal streams, ensuring the taxonomic composition and size distribution of the experiments was representative of
the natural system. Quality control procedures were conducted on the data to exclude any populations with fewer than 10
individuals or a poor fit of the models to the data, ensuring a sufficient sample size for regression analysis (see Data Exclusions
section below for more details).

Experiments and calculation of metabolic rates from raw dissolved oxygen data were all conducted by the same person (Rebecca L
Kordas) to avoid any issues with experimenter bias. Data from experiments were directly entered into Microsoft Excel spreadsheets.

Laboratory experiments were all conducted from May to July of 2015-2018, i.e. during summer field expeditions to the Hengill valley
in Iceland, with sampling of streams occurring within a 2 km^2 area. Access to the field site is complicated by heavy snow on the
ground outside the summer window and constraining experiments to the same time of year ensured that invertebrate development
(and thus body size) was similar across years.

We performed multiple linear regressions on log respiration rate (continuous response variable) as a function of log body mass, acute
temperature exposure, and chronic temperature exposure (all continuous explanatory variables) for every population (i.e., species ×
stream combination) in our dataset. Following these analyses, we excluded populations where n < 10 individuals, r2 < 0.5, and p >
0.05 for any term in the model. This excluded any poor quality species-level data and resulted in 1,359 individuals from 44
populations for further analysis. Note that every metabolic rate was measured for a new individual, ensuring complete independence
of measurements across treatments. Thus, our data exclusion procedure ensures at least 10 independent replicate measurements of
metabolic rate for every population at every acute temperature exposure.

We repeated the methodology in July 2021 on samples collected from rivers across a temperature gradient in the Cantabrian
Mountains, Spain. We are in the process of analysing these data for a follow-up paper.

Field-collected macroinvertebrates were only maintained in aquaria in the laboratory for 2-4 days to ensure their health did not
deteriorate during the experiments. Thus, the range of taxa, stream origin, and body sizes conducted on any given day was
representative of the current laboratory stock. Organisms were collected from across the full stream temperature gradient each day
to ensure taxa used in the experiments were not biased towards any particular chronic temperature exposure. The full range of acute
temperature exposures were also conducted in the laboratory each day to avoid any bias towards experimental temperatures.
Individuals for each species were randomly allocated to acute temperature exposures to avoid any within-species bias towards
experimental temperatures.

All organisms were assigned a unique code during experimentation. Species names and associated body masses were only reassigned
to the code following estimation of metabolic rates from the raw dissolved oxygen data. This effectively blinded the investigator to
the experimental organisms that were being tested to help avoid any unconscious bias towards potential outcomes.




