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	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Eoin J. O'Gorman
	YYYY-MM-DD: 2021-09-27
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: All organisms were collected in the field and immediately returned to a laboratory at the University of Iceland, where all metabolism experiments were conducted, as described in Methods. R packages used to analyse the data are described in the main text, with key R code provided in the Supplementary Information. The data and R code that support the findings of this study are available from the corresponding author upon reasonable request.
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: All statistical analyses were carried out in R 4.0.2.
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: The sampling procedure was solely conducted on the basis of availability 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 that any poor quality species-level data were excluded from further analysis (see Data Exclusions section below for more details).
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: 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.
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: 
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: 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 also distributed across this range of acute temperature exposures to avoid any within-species bias towards experimental temperatures.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: 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.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: Laboratory experiments were all conducted from May to July of 2015-2018, i.e. during summer field expeditions to the Hengill valley in Iceland. 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.
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 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.
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: The research sample involved freshwater macroinvertebrates collected from geothermal streams in the Hengill valley, Iceland. This included snails, mites, and many species of fly larvae, with a full species list provided in Table S1 of the Supplementary Information. 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.
	Describe the data collection procedure, including who recorded the data and how.: 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.
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 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.
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: Field collections of freshwater invertebrates were conducted from May to July of 2015-2018 in the mountainous Hengill region of southwest Iceland. Air temperatures ranged between 0-20 °C, with frequent rainfall and occasional snow.
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: Fieldwork was performed in the Hengill geothermal valley, Iceland (N 64°03; W 21°18) at 350-420 metres above sea level.
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: Access to the field site was obtained through collaboration with local researchers from the University of Iceland (Prof Gísli MárGíslason) and the Marine and Freshwater Research Institute (Dr Jón S Ólafsson). Experiments were conducted and invertebrates identified in laboratories at the University of Iceland, thus no permits were needed to export samples.
	Describe any disturbance caused by the study and how it was minimized.: The study caused minimal disturbance to the field site. Researchers were careful to stick to established walking trails and toavoid excessive trampling of the vegetation or streams during sampling. The sampling protocols were non-invasive, involvinghand-collections of most invertebrates from rocks and bryophytes, with surber sampling also used to collect bulk samples for sorting in white trays. Great care was taken not to cross-contaminate streams in the system.
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: 
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: 
	State the source of each cell line used.: 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: 
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information). Permits should encompass collection and, where applicable, export.: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	Identify the organization(s) that approved the study protocol.: No ethical approval was required because the fieldwork and laboratory experiments exclusively involved freshwater macroinvertebrates, consisting of snails, mites, and many different species of fly larvae.
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: The only animals used in laboratory experiments were freshwater macroinvertebrates, consisting of snails, mites, and many different species of fly larvae.
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: The only animals collected from the field were freshwater macroinvertebrates for use in the laboratory experiments. The sampling protocols were non-invasive, involving hand-collections of most invertebrates from rocks and bryophytes, with surber sampling also used to collect bulk samples for sorting in white trays.
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: Invertebrates were collected from nine streams spanning a temperature gradient of 5-20 °C in the Hengill geothermal valley, Iceland. Organisms were stored in containers within their ‘home stream’ until the end of each collection day, when they were transported within one hour to the University of Iceland and then transferred into 2 L aquaria filled with water from the main river in Hengill, the Hengladalsá. The aquaria were continuously aerated in temperature-controlled chambers set to the home-stream temperature of the organisms and a 12:12h light:dark cycle. The organisms were maintained without food for at least 24 hours to standardise their digestive state prior to metabolic measurements. Following each experiment, individuals were preserved in 70% ethanol and later identified to species level under a dissecting or compound microscope.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": 
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: 
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 1
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: 
	axislabels: 0
	axisscales: 0
	plots: 0
	numberpercentage: 0
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: 
	Identify the instrument used for data collection, specifying make and model number.: 
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: 
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: 
	gatingcheck: 0
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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