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1. Material and methods 

1.1. [bookmark: _Toc57473899]   Measuring oxygen consumption in tadpoles
A different sub-sample of tadpoles were used to study the metabolic rates in each acclimation group. The rate of oxygen consumption ( metabolic rate = ) was measured in resting tadpoles (Tacc18: N=8; Tacc25: N=8) and after forced activity at five test temperatures (15, 20, 25, 30 and 34°C) using fluorescence-based intermittent-flow respirometry (Steffensen, 1989; Clark et al., 2013; Svendsen et al., 2016; Rosewarne et al., 2016). Since it was not possible to keep the tadpoles immobile during respirometry trials, measurements represent routine metabolic rates (r), indicating the rate of oxygen consumed during low levels of voluntary activity (Fry, 1971; Seebacher and Grigaltchik, 2014). 
Each animal was placed in a cylindrical, acrylic respirometer (total volume of 43 mL), submerged in an experimental tank filled with aerated water (PO2=21 kPa). Through a hole in the upper part of the respirometer, we placed an oxygen sensor (PSt3, PreSens, Regensburg, Germany) and the partial pressure of O2 was recorded as percent of saturation and with a sampling rate of 0.2 Hz using customized software for the O2 analyzer (FIBOX3, PreSens, Germany). Inside the experimental tank surrounding the respirometer, an additional aerator was placed to ensure adequate oxygenation of the surrounding water. A submerged recirculation aquarium mini-pump (mini pump A, Sarlobetter, Brazil) was placed within the tank in order to flush the water inside the respirometry chamber. A separate pump (ECEEN, 43GPH), also located within the tank, was used to recirculate water inside the sealed respirometer, and therefore ensure proper mixing for measuring . Adjustment and maintenance of each test temperature was performed using an external water bath with a coil connected to the experimental tank (PolyScience 9112A11B Programmable, Model 9112 Refrigerated Circulator). The O2 sensor was calibrated daily at the test temperatures using 100% aerated distilled water and 0% oxygen by dipping the O2 sensor in 100 mL distilled water with 1 g dissolved Na2SO3 (1% sodium sulphite solution, which acted as an O2 scavenger).
Tadpoles were placed into the respirometer for habituation at the first test temperature (15°C) for at least one hour, which is sufficiently long for recovery from handling stress (Kern et al., 2014; Seebacher and Grigaltchik, 2014; Longhini et al., 2017). After one hour, the respirometer was sealed and  was determined in duplicates at each test temperature (15, 20, 25, 30 and 34°C), always ensuring that O2 saturation was kept above 80% (Jensen et al., 2013) during each cycle. At the end of the experimental protocol for measurements of , tadpoles were removed from the respirometer and their wet body mass recorded using digital scales (±0.01 g). Then, animals were transferred to plastic containers with water at ~25°C. All tadpoles survived to experiments performed for measuring routine metabolic rate.
For measuring maximum metabolic rate (m), we used the manual chasing method immediately before tadpoles were introduced into the respirometer (Clark et al., 2013). This method was chosen because B. ibitiguara tadpoles are bottom dwellers, found mostly resting on rocky or silty substrates (Leite and Eterovick, 2010), under or above submerged leaves in the stream. This method makes it possible to achieve m levels due to excess post-exercise oxygen consumption (Reidy et al., 1995; Briceño et al., 2020). For the chasing protocols, a different group of animals (Tacc18: N=8; Tacc25: N=8) were placed in a 500 mL beaker inside the same experimental box used for measurements of r. Using a glass stick, we chased the individual for 5 minutes continuously or until exhaustion occurred (no response after 5 consecutive taps on the tail). After the chasing protocol, tadpoles were immediately placed inside the respirometer that was sealed for measurement of . Tadpoles were exposed to the same test temperature (15, 20, 25, 30 and 34°C) and randomly for both acclimation groups). All tadpoles survived to experiments performed for measuring , except animals initially tested at 34°C from Tacc25 (N=2). The respirometry system (acrylic chamber, tubes and pumps) was cleaned daily at the end of each experimental protocol using chlorine to avoid any microbial/algal growth. The background  was low and never exceeded 5% of the tadpole’s O2 consumption.
The  (μmol g-1 h− 1) during each measurement phase was derived from the slope of the linear regression of O2 content (µmol L-1) over time (h) according to the equation:

where VRE is the effective volume of water in the respirometer, calculated as the total respirometer volume minus the organism volume, Wo is the organism mass (we assumed a density of 1 kg L−1) and 𝑑𝐶𝑂2/𝑑𝜏 is the slope of the linear decrease in O2 content during the time the chamber was sealed (Svendsen et al., 2016). For final  calculations, we only considered slopes with r2 ≥ 0.95.

1.2 [bookmark: _Toc57473902]Statistical analyses
We fitted linear mixed models by using the R package nlme (Pinheiro et al., 201) to compare the effects of acclimation (Tacc18 vs. Tacc25), test temperatures (15, 20, 25, 30 and 34°C) and their interaction on total r and m. These analyses were performed by taking the tadpole’s body mass as a co-variable into consideration. In all cases, the individual was included as a random effect (intercept) to account for the repeatability of the data throughout the study.
All statistical analyses were performed using R software v. 3.6.3 (R Core Team, 2020). For all analyses, statistical significance was accepted when P ≤ 0.05. Normality of the residuals were visually inspected by using histograms. Homogeneity of variance for each model was visually inspected and tested using a Levene’s test. When necessary, appropriate data transformations were performed (log transformation).

Results
[bookmark: _Toc57473907]2.1    Effects of temperature on aerobic metabolism
The total r and m are represented in figures S3A and S3B, and the results for routine are the same as those obtained for mass-specific r, with significance for test temperature (F(1,62)= 302.5, P < 0.0001), acclimation (F(1,13)= 80.5, P < 0.0001) and the interaction between both (F(1,62)= 4.57, P = 0.03), as well as the mass (F(1,13)= 14.4, P < 0.0001; Fig. S3A). In relation to total m, we observed a difference in the lower test temperatures (15 and 20°C) compared to the values for mass-specific m, in which Tacc25 had higher values than Tacc18. However, the same factors were significant in both cases (Test temperature effect: F(1,54)= 177.5, P < 0.0001 and interaction between acclimation and test temperature: F(1,54)= 9.2, P < 0.0001; Fig. S3B). The body mass was also significantly different for m (F(1,13)= 37.6, P < 0.0001), showing the need for correction of the values by the mass.
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Figure S1. Tadpole collection site. On the left, general view showing the Peixoto dam in the background, Ibiraci municipality, Minas Gerais; on the right, semi-permanent stream during rainy month (February 2019).




Figure S2. The linear regression of slopes indicates the corresponding heating rates (ΔT) in the experiments for upper thermal limits (CTmax) of acclimated group to 18°C (continuous line, circle) and 25°C (dotted line, triangle). There are no statistical differences between slopes (P=0.436). Data points represent a point in time in which temperature was taken (i.e., every 5 minutes).




Figure S3. Total routine (A; r) and maximum (B; m) metabolic rates for tadpoles acclimated to 18°C (N=8) and 25°C (N=8) and exposed to different test temperatures (15, 20, 25, 30 e 34°C). Data are presented as mean ± s.e.m.
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Figure S4. Tadpoles of Bokermannohyala ibitiguara from acclimated group at 18°C (A) and acclimation group at 25°C (B).




Figure S5. Thermal responses of heart rate (fH) and routine metabolic rate (r) on tadpoles of Bokermannohyla ibitiguara chronically acclimated at 18° and 25°C and exposed to acute test temperatures. Continuous and dotted lines: acute thermal effect (test temperature) on fH (A) and r (B) in tadpoles acclimated to 18 (black, circle) and 25°C (open, triangle).
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