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## Sensitivity analysis table
sensitivity <- tibble(taxa=character(), stressor=character(), metric=character(),Rosenthal=numeric(),threshold=numeric(),pval=numeric(),trimfill=numeric())

## Inverts, Metabolism
InvertMetabolism <- Inverts[Category %in% c("Routine respiration","Aerobic scope respiration")]
InvertMetabolism$Category <- c("Metabolism")
InvertMet <- MA_TpH("inverts","Metabolism",InvertMetabolism,sensitivity)

##
## Random-Effects Model (k = 41; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1562 (SE = 0.0431)
## tau (square root of estimated tau^2 value): 0.3952
## I^2 (total heterogeneity / total variability): 91.76%
## H^2 (total variability / sampling variability): 12.14
##
## Test for Heterogeneity:
## Q(df = 40) = 412.0536, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.3971 0.0694 5.7188 <.0001 0.2610 0.5332 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2 3

inverts Metabolism T

206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
199 2008 Anthony KNR, Kline D RCP8
199 2008 Anthony KNR, Kline D RCP8
191 2013 Arnberg M, Calosi P, RCP8
189 2015 Levas S, Grottoli AG RCP8
189 2015 Levas S, Grottoli AG RCP8
185 2021 Zhang T, Qu Yi, Zhan RCP8
107 2016 Manriquez PH, Jara M RCP8
100 2015 Basso L, Hendriks IE extreme
100 2015 Basso L, Hendriks IE RCP8
97 2018 Legrand E, Riera P,  RCP8
97 2018 Legrand E, Riera P,  RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
66 2020 Leung JYS, Russell B RCP8
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
56 2013 Russell BD, Connell  extreme
56 2013 Russell BD, Connell  extreme
47 2020 Horwitz R, Norin T,  RCP8
38 2017 Lardies MA, Benitez  extreme
35 2016 Navarro JM, Duarte C extreme
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
26 2013 Matoo OB, Ivanina AV extreme
26 2013 Matoo OB, Ivanina AV extreme
19 2010 Rodolfo−Metalpa R, M RCP8
18 2014 Gazeau F, Alliouane  RCP8
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  RCP8
8 2013 Padilla−Gamiño JL, K extreme
7 2010 Lannig G, Eilers S,  extreme
7 2010 Lannig G, Eilers S,  extreme
1 2011 Christensen AB, Nguy extreme

  2.91%    0.49 [ 0.30,  0.68]
  2.98%    0.62 [ 0.48,  0.77]
  3.00%    0.78 [ 0.64,  0.91]
  3.04%    0.26 [ 0.17,  0.36]
  2.68%    0.81 [ 0.51,  1.11]
  2.36%    0.67 [ 0.24,  1.10]

  2.55%    0.28 [−0.08,  0.64]
  2.16%    0.51 [ 0.00,  1.02]

  2.95%    0.15 [−0.02,  0.32]
  2.27%    0.53 [ 0.07,  0.99]

  2.07%   −0.26 [−0.80,  0.29]
  2.84%    0.37 [ 0.15,  0.60]
  2.70%    0.63 [ 0.33,  0.92]

  1.51%    0.59 [−0.20,  1.38]
  1.73%   −0.81 [−1.50, −0.12]
  2.18%   −0.18 [−0.68,  0.32]
  0.48%    1.14 [−0.67,  2.95]
  2.38%    0.03 [−0.39,  0.45]
  2.56%    0.92 [ 0.57,  1.27]
  2.42%    1.34 [ 0.94,  1.75]
  2.44%    1.22 [ 0.82,  1.62]
  2.43%    1.22 [ 0.81,  1.62]
  2.84%    0.34 [ 0.12,  0.57]

  2.76%    0.23 [−0.03,  0.50]
  3.00%    0.15 [ 0.01,  0.28]

  2.07%    0.42 [−0.12,  0.96]
  2.86%   −0.05 [−0.26,  0.17]

  2.98%   −0.46 [−0.61, −0.31]
  2.19%   −0.02 [−0.52,  0.48]
  2.66%   −0.03 [−0.34,  0.28]
  0.63%    0.14 [−1.40,  1.67]
  1.97%    0.81 [ 0.23,  1.40]

  1.90%    0.53 [−0.08,  1.14]
  1.84%    0.29 [−0.35,  0.92]
  2.79%    0.11 [−0.15,  0.36]
  3.01%    0.37 [ 0.25,  0.50]

  2.37%   −0.30 [−0.73,  0.12]
  2.90%    0.45 [ 0.25,  0.64]
  3.00%    0.93 [ 0.80,  1.06]
  2.99%    0.59 [ 0.45,  0.73]
  2.56%    0.59 [ 0.24,  0.94]

100.00%    0.40 [ 0.26,  0.53]

##
## Random-Effects Model (k = 41; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0385 (SE = 0.0147)
## tau (square root of estimated tau^2 value): 0.1961
## I^2 (total heterogeneity / total variability): 70.42%
## H^2 (total variability / sampling variability): 3.38
##
## Test for Heterogeneity:
## Q(df = 40) = 103.2966, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0168 0.0417 -0.4017 0.6879 -0.0985 0.0650
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−6 −4 −2 0 2 4

inverts Metabolism pH

206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
199 2008 Anthony KNR, Kline D extreme
199 2008 Anthony KNR, Kline D RCP6
199 2008 Anthony KNR, Kline D extreme
199 2008 Anthony KNR, Kline D RCP6
191 2013 Arnberg M, Calosi P, extreme
189 2015 Levas S, Grottoli AG RCP8
189 2015 Levas S, Grottoli AG RCP8
185 2021 Zhang T, Qu Yi, Zhan extreme
107 2016 Manriquez PH, Jara M extreme
100 2015 Basso L, Hendriks IE RCP8
97 2018 Legrand E, Riera P,  RCP8
97 2018 Legrand E, Riera P,  RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp RCP6
66 2020 Leung JYS, Russell B RCP8
59 2016 Noisette F, Bordeyne RCP8
59 2016 Noisette F, Bordeyne extreme
56 2013 Russell BD, Connell  RCP6
56 2013 Russell BD, Connell  RCP6
56 2013 Russell BD, Connell  RCP8
56 2013 Russell BD, Connell  RCP8
47 2020 Horwitz R, Norin T,  RCP8
38 2017 Lardies MA, Benitez  RCP8
35 2016 Navarro JM, Duarte C RCP8
35 2016 Navarro JM, Duarte C RCP6
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
26 2013 Matoo OB, Ivanina AV RCP6
26 2013 Matoo OB, Ivanina AV RCP6
19 2010 Rodolfo−Metalpa R, M RCP6
18 2014 Gazeau F, Alliouane  RCP8
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  RCP6
8 2013 Padilla−Gamiño JL, K RCP8
1 2011 Christensen AB, Nguy extreme
1 2011 Christensen AB, Nguy RCP8

  4.10%    0.07 [−0.05,  0.19]
  4.33%   −0.05 [−0.13,  0.03]
  2.62%    0.17 [−0.16,  0.49]

  1.02%   −0.54 [−1.26,  0.17]
  1.60%   −0.14 [−0.66,  0.38]
  0.11%   −1.91 [−4.40,  0.58]
  1.09%   −0.04 [−0.72,  0.65]
  3.88%   −0.04 [−0.19,  0.12]
  1.90%    0.00 [−0.45,  0.45]

  1.60%   −0.85 [−1.37, −0.33]
  3.52%   −0.12 [−0.33,  0.09]
  2.76%    0.20 [−0.11,  0.50]

  1.33%   −0.83 [−1.43, −0.24]
  2.33%    0.03 [−0.34,  0.40]
  0.19%    0.80 [−1.05,  2.65]

  2.60%   −0.46 [−0.79, −0.13]
  2.77%   −0.39 [−0.70, −0.09]

  1.87%    0.67 [ 0.22,  1.13]
  2.14%    0.31 [−0.10,  0.72]
  1.89%    0.23 [−0.22,  0.68]
  2.07%    0.23 [−0.19,  0.65]
  3.01%    0.21 [−0.07,  0.48]
  2.04%    0.15 [−0.27,  0.57]

  2.55%   −0.09 [−0.42,  0.25]
  4.15%   −0.17 [−0.29, −0.06]

  1.25%    0.26 [−0.36,  0.88]
  3.51%   −0.25 [−0.46, −0.05]
  3.55%   −0.20 [−0.40, −0.00]

  3.64%    0.05 [−0.14,  0.24]
  2.14%    0.51 [ 0.11,  0.92]

  2.69%    0.00 [−0.32,  0.32]
  0.72%    0.82 [−0.07,  1.70]
  1.58%    0.72 [ 0.19,  1.25]

  2.89%    0.00 [−0.29,  0.29]
  2.56%   −0.28 [−0.62,  0.06]
  3.12%   −0.03 [−0.29,  0.23]
  3.85%   −0.12 [−0.28,  0.04]
  2.52%   −0.10 [−0.44,  0.24]
  3.77%   −0.04 [−0.21,  0.13]

  2.51%    0.45 [ 0.10,  0.79]
  2.24%   −0.27 [−0.66,  0.11]

100.00%   −0.02 [−0.10,  0.07]

##
## Random-Effects Model (k = 51; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2212 (SE = 0.0528)
## tau (square root of estimated tau^2 value): 0.4703
## I^2 (total heterogeneity / total variability): 93.15%
## H^2 (total variability / sampling variability): 14.61
##
## Test for Heterogeneity:
## Q(df = 50) = 739.6382, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.4255 0.0732 5.8133 <.0001 0.2821 0.5690 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−8 −6 −4 −2 0 2 4

inverts Metabolism TpH

206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
206 2014 Carey N, Dupont S, L extreme
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
191 2013 Arnberg M, Calosi P, NA
189 2015 Levas S, Grottoli AG RCP8
189 2015 Levas S, Grottoli AG RCP8
185 2021 Zhang T, Qu Yi, Zhan NA
107 2016 Manriquez PH, Jara M NA
100 2015 Basso L, Hendriks IE NA
100 2015 Basso L, Hendriks IE RCP8
97 2018 Legrand E, Riera P,  RCP8
97 2018 Legrand E, Riera P,  RCP8
85 2018 Lemasson AJ, Hall−Sp NA
85 2018 Lemasson AJ, Hall−Sp RCP8
66 2020 Leung JYS, Russell B RCP8
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
59 2016 Noisette F, Bordeyne NA
56 2013 Russell BD, Connell  NA
56 2013 Russell BD, Connell  NA
56 2013 Russell BD, Connell  RCP8
56 2013 Russell BD, Connell  RCP8
47 2020 Horwitz R, Norin T,  RCP8
38 2017 Lardies MA, Benitez  NA
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C NA
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
26 2013 Matoo OB, Ivanina AV NA
26 2013 Matoo OB, Ivanina AV NA
19 2010 Rodolfo−Metalpa R, M RCP8
18 2014 Gazeau F, Alliouane  RCP8
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  NA
8 2013 Padilla−Gamiño JL, K extreme
7 2010 Lannig G, Eilers S,  extreme
7 2010 Lannig G, Eilers S,  extreme
1 2011 Christensen AB, Nguy extreme
1 2011 Christensen AB, Nguy extreme

  2.37%    0.66 [ 0.51,  0.80]
  2.32%    0.55 [ 0.36,  0.74]
  2.39%    0.68 [ 0.58,  0.78]
  2.37%    0.28 [ 0.14,  0.41]
  2.15%    0.90 [ 0.57,  1.23]
  2.10%    0.43 [ 0.07,  0.80]

  0.11%   −2.52 [−6.84,  1.80]
  0.49%   −1.64 [−3.46,  0.18]
  0.34%   −1.35 [−3.63,  0.93]

  1.93%    0.95 [ 0.49,  1.42]
  2.28%    0.11 [−0.12,  0.34]
  1.95%    0.48 [ 0.03,  0.93]

  1.88%   −0.40 [−0.89,  0.09]
  2.25%    0.41 [ 0.16,  0.66]
  2.10%    0.53 [ 0.17,  0.89]

  1.41%    0.05 [−0.74,  0.83]
  1.78%   −0.13 [−0.68,  0.43]
  1.83%   −0.18 [−0.70,  0.34]
  0.50%    0.92 [−0.89,  2.73]
  2.21%    0.02 [−0.27,  0.30]
  2.17%    0.15 [−0.16,  0.47]
  1.78%    0.68 [ 0.13,  1.24]
  1.96%    1.61 [ 1.17,  2.06]
  1.90%    1.23 [ 0.74,  1.71]
  2.03%    1.13 [ 0.72,  1.53]
  2.05%    1.27 [ 0.87,  1.66]
  2.00%    1.10 [ 0.67,  1.52]
  2.06%    1.06 [ 0.67,  1.45]
  2.34%    0.18 [ 0.01,  0.36]

  2.17%    0.15 [−0.16,  0.46]
  2.15%    0.28 [−0.05,  0.60]
  2.31%    0.14 [−0.07,  0.34]
  2.34%    0.27 [ 0.10,  0.45]
  1.82%    0.71 [ 0.18,  1.24]

  2.32%   −0.28 [−0.48, −0.08]
  2.35%   −0.11 [−0.27,  0.05]
  2.32%   −0.18 [−0.37,  0.01]
  1.90%    0.44 [−0.04,  0.93]
  2.22%    0.03 [−0.24,  0.31]
  0.95%    1.19 [ 0.05,  2.34]
  1.77%    1.08 [ 0.52,  1.64]
  2.19%    0.80 [ 0.50,  1.10]

  2.26%    0.14 [−0.10,  0.39]
  2.25%   −0.01 [−0.26,  0.25]
  2.34%    0.16 [−0.01,  0.33]

  1.94%   −0.55 [−1.01, −0.09]
  2.30%    0.17 [−0.04,  0.39]
  2.38%    1.42 [ 1.30,  1.55]
  2.37%    1.05 [ 0.91,  1.18]
  2.09%    0.52 [ 0.15,  0.88]

  2.19%    0.25 [−0.05,  0.55]

100.00%    0.43 [ 0.28,  0.57]

Abs_InvertMet <- MA_TpH_abs("inverts","Metabolism",InvertMetabolism)

## Fish, Metabolism
FishMetabolism <- Fish[Category %in% c("Routine respiration","Aerobic scope respiration")]
FishMetabolism$Category <- c("Metabolism")
FishMet <- MA_TpH("fish","Metabolism",FishMetabolism,sensitivity)

##
## Random-Effects Model (k = 47; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1594 (SE = 0.0366)
## tau (square root of estimated tau^2 value): 0.3993
## I^2 (total heterogeneity / total variability): 98.83%
## H^2 (total variability / sampling variability): 85.32
##
## Test for Heterogeneity:
## Q(df = 46) = 1088.2175, p-val < .0001
##
## Model Results:
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##
## estimate se zval pval ci.lb ci.ub  
## 0.3298 0.0613 5.3835 <.0001 0.2097 0.4499 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2 3

fish Metabolism T

194 2012 Miller GM, Watson SA RCP8
194 2012 Miller GM, Watson SA RCP6
181 2015 Pimentel, Filipa Fal RCP8
178 2018 Laubenstein TD, Jodi RCP8
178 2018 Laubenstein TD, Jodi RCP8
177 2019 Pimentel MS, Faleiro RCP8
175 2018 Leo E, Dahlke FT, St RCP8
175 2018 Leo E, Dahlke FT, St extreme
173 2014 Pope EC, Ellis RP, S RCP6
171 2015 Di Santo V extreme
171 2015 Di Santo V extreme
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro RCP8
169 2014 Pimentel MS, Faleiro RCP8
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G RCP8
152 2020 Pimentel MS, Faleiro RCP8
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
145 2016 Di Santo V extreme
145 2016 Di Santo V extreme
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
139 2018 Davis BE, Flynn EE,  RCP8
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N RCP8
135 2012 Strobel A, Bennecke  extreme
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
131 2013 Enzor LA, Zippay ML, extreme
131 2013 Enzor LA, Zippay ML, extreme
131 2013 Enzor LA, Zippay ML, extreme
131 2013 Enzor LA, Zippay ML, extreme

  2.19%    0.28 [ 0.06,  0.49]
  2.16%    0.14 [−0.09,  0.37]
  2.29%    0.42 [ 0.29,  0.55]
  2.30%    0.23 [ 0.11,  0.34]

  1.99%   −0.28 [−0.62,  0.05]
  2.34%    0.21 [ 0.14,  0.28]
  2.19%    0.32 [ 0.11,  0.54]
  2.20%    0.74 [ 0.53,  0.95]

  2.13%   −0.05 [−0.31,  0.20]
  1.69%    1.25 [ 0.76,  1.75]
  1.77%    0.79 [ 0.34,  1.24]
  1.81%    1.88 [ 1.45,  2.31]
  1.71%    1.55 [ 1.07,  2.03]
  2.35%    0.67 [ 0.64,  0.70]
  2.33%    0.60 [ 0.52,  0.68]
  2.35%    0.42 [ 0.40,  0.44]
  2.35%    0.26 [ 0.24,  0.28]
  2.32%    0.26 [ 0.17,  0.36]
  2.32%    0.32 [ 0.22,  0.42]

  1.64%    0.14 [−0.38,  0.65]
  1.79%    0.41 [−0.03,  0.85]

  1.83%   −0.35 [−0.77,  0.07]
  2.34%    0.21 [ 0.14,  0.27]
  2.27%    0.32 [ 0.17,  0.47]
  2.28%    0.40 [ 0.26,  0.54]
  2.27%    0.17 [ 0.02,  0.32]

  2.26%    0.11 [−0.05,  0.26]
  2.26%    0.11 [−0.05,  0.27]
  2.23%    0.34 [ 0.16,  0.52]

  2.25%   −0.43 [−0.59, −0.26]
  2.25%    0.32 [ 0.15,  0.48]

  2.25%    0.07 [−0.09,  0.24]
  2.25%    0.43 [ 0.26,  0.60]
  2.12%    0.31 [ 0.05,  0.57]
  2.14%    0.60 [ 0.35,  0.84]

  1.35%   −0.41 [−1.09,  0.26]
  2.14%   −0.20 [−0.45,  0.05]

  2.10%   −0.29 [−0.56, −0.01]
  2.10%   −0.29 [−0.56, −0.01]

  1.97%    0.52 [ 0.18,  0.87]
  2.12%   −0.02 [−0.28,  0.24]
  2.15%    0.22 [−0.02,  0.46]
  2.25%    0.32 [ 0.15,  0.49]
  2.15%    1.09 [ 0.86,  1.33]
  2.16%    0.60 [ 0.37,  0.84]
  2.16%    0.89 [ 0.65,  1.13]

  2.11%    0.22 [−0.05,  0.48]

100.00%    0.33 [ 0.21,  0.45]

##
## Random-Effects Model (k = 34; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0981 (SE = 0.0284)
## tau (square root of estimated tau^2 value): 0.3132
## I^2 (total heterogeneity / total variability): 98.54%
## H^2 (total variability / sampling variability): 68.54
##
## Test for Heterogeneity:
## Q(df = 33) = 606.5580, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0101 0.0588 -0.1723 0.8632 -0.1254 0.1051
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1.5 −1 −0.5 0 0.5 1 1.5

fish Metabolism pH

194 2012 Miller GM, Watson SA RCP8
181 2015 Pimentel, Filipa Fal extreme
178 2018 Laubenstein TD, Jodi RCP8
178 2018 Laubenstein TD, Jodi RCP8
177 2019 Pimentel MS, Faleiro extreme
175 2018 Leo E, Dahlke FT, St RCP8
173 2014 Pope EC, Ellis RP, S RCP8
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro extreme
169 2014 Pimentel MS, Faleiro extreme
167 2017 Dahlke FT, Leo E, Ma RCP8
159 2018 Kunz KL, Claireaux G extreme
152 2020 Pimentel MS, Faleiro extreme
147 2014 Gräns A, Jutfelt F,  RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
139 2018 Davis BE, Flynn EE,  extreme
139 2018 Davis BE, Flynn EE,  RCP8
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N RCP8
135 2012 Strobel A, Bennecke  extreme
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
131 2013 Enzor LA, Zippay ML, RCP8
131 2013 Enzor LA, Zippay ML, RCP8
131 2013 Enzor LA, Zippay ML, RCP8
131 2013 Enzor LA, Zippay ML, RCP8

  3.20%    0.08 [−0.11,  0.28]
  3.28%   −0.31 [−0.48, −0.14]

  3.40%    0.21 [ 0.09,  0.33]
  3.11%   −0.17 [−0.39,  0.05]

  3.47%   −0.23 [−0.30, −0.16]
  3.36%    0.09 [−0.04,  0.22]

  2.90%   −0.20 [−0.48,  0.09]
  1.33%    0.48 [−0.31,  1.26]
  2.09%    0.20 [−0.31,  0.71]

  3.52%   −0.10 [−0.13, −0.07]
  3.48%   −0.18 [−0.25, −0.12]
  3.52%   −0.31 [−0.33, −0.29]
  3.52%   −0.27 [−0.29, −0.25]

  3.45%    0.16 [ 0.07,  0.25]
  1.33%   −0.17 [−0.96,  0.62]

  3.48%   −0.22 [−0.29, −0.16]
  3.26%    0.06 [−0.12,  0.23]
  3.14%    0.49 [ 0.27,  0.70]

  3.18%    0.13 [−0.07,  0.33]
  3.23%    0.02 [−0.17,  0.20]
  2.50%    0.17 [−0.22,  0.56]
  2.77%    0.18 [−0.14,  0.50]

  2.18%   −0.84 [−1.32, −0.36]
  2.08%   −0.52 [−1.03, −0.00]
  2.92%   −0.48 [−0.76, −0.21]
  2.91%   −0.63 [−0.91, −0.35]

  2.66%    0.09 [−0.26,  0.44]
  2.92%   −0.02 [−0.30,  0.25]
  2.98%    0.04 [−0.22,  0.31]

  3.45%   −0.06 [−0.15,  0.03]
  2.97%    1.05 [ 0.79,  1.32]
  3.10%    0.52 [ 0.30,  0.75]
  2.68%    0.35 [ 0.01,  0.70]

  2.61%    0.13 [−0.23,  0.50]

100.00%   −0.01 [−0.13,  0.11]

##
## Random-Effects Model (k = 50; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2894 (SE = 0.0622)
## tau (square root of estimated tau^2 value): 0.5380
## I^2 (total heterogeneity / total variability): 99.25%
## H^2 (total variability / sampling variability): 132.50
##
## Test for Heterogeneity:
## Q(df = 49) = 983.1153, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.2918 0.0786 3.7134 0.0002 0.1378 0.4458 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2 3

fish Metabolism TpH

194 2012 Miller GM, Watson SA RCP8
194 2012 Miller GM, Watson SA NA
181 2015 Pimentel, Filipa Fal NA
178 2018 Laubenstein TD, Jodi RCP8
178 2018 Laubenstein TD, Jodi RCP8
177 2019 Pimentel MS, Faleiro NA
175 2018 Leo E, Dahlke FT, St NA
175 2018 Leo E, Dahlke FT, St RCP8
173 2014 Pope EC, Ellis RP, S NA
171 2015 Di Santo V NA
171 2015 Di Santo V NA
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro NA
169 2014 Pimentel MS, Faleiro NA
167 2017 Dahlke FT, Leo E, Ma NA
167 2017 Dahlke FT, Leo E, Ma RCP8
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G NA
152 2020 Pimentel MS, Faleiro NA
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V NA
145 2016 Di Santo V NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
139 2018 Davis BE, Flynn EE,  NA
139 2018 Davis BE, Flynn EE,  RCP8
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N NA
138 2009 Munday PL, Crawley N RCP8
138 2009 Munday PL, Crawley N RCP8
135 2012 Strobel A, Bennecke  extreme
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
131 2013 Enzor LA, Zippay ML, NA
131 2013 Enzor LA, Zippay ML, NA
131 2013 Enzor LA, Zippay ML, NA
131 2013 Enzor LA, Zippay ML, NA

  2.06%    0.43 [ 0.23,  0.63]
  2.05%    0.30 [ 0.09,  0.50]

  2.10%    0.09 [−0.04,  0.23]
  2.09%    0.20 [ 0.05,  0.35]

  1.96%   −0.27 [−0.59,  0.05]
  2.12%   −0.03 [−0.10,  0.04]

  2.07%    0.82 [ 0.63,  1.00]
  2.05%    0.37 [ 0.16,  0.58]

  1.99%    0.01 [−0.27,  0.30]
  1.81%    1.26 [ 0.82,  1.71]
  1.60%    1.42 [ 0.81,  2.03]
  1.82%    1.72 [ 1.28,  2.15]
  1.75%    1.57 [ 1.07,  2.06]
  2.13%    0.33 [ 0.29,  0.37]

  2.11%    0.05 [−0.06,  0.16]
  2.13%    0.09 [ 0.07,  0.11]
  2.13%    0.11 [ 0.09,  0.13]
  2.12%    0.25 [ 0.15,  0.34]
  2.12%    0.28 [ 0.19,  0.37]
  1.64%    0.75 [ 0.17,  1.33]
  1.84%    0.78 [ 0.36,  1.20]

  1.63%    0.59 [−0.00,  1.18]
  2.12%   −0.04 [−0.11,  0.03]

  2.09%    0.45 [ 0.31,  0.60]
  2.09%    0.37 [ 0.22,  0.52]
  2.09%    0.31 [ 0.16,  0.46]
  2.09%    0.21 [ 0.06,  0.36]
  2.09%    0.21 [ 0.06,  0.36]
  2.08%    0.52 [ 0.35,  0.69]

  2.08%   −0.42 [−0.58, −0.26]
  2.05%    0.04 [−0.18,  0.25]

  2.06%   −0.27 [−0.47, −0.07]
  2.10%    0.47 [ 0.34,  0.61]
  2.03%    0.32 [ 0.08,  0.55]
  2.00%    0.67 [ 0.39,  0.95]

  1.68%    0.21 [−0.34,  0.76]
  1.81%    0.20 [−0.24,  0.64]

  2.01%   −1.10 [−1.36, −0.83]
  2.01%   −0.31 [−0.58, −0.04]
  2.01%   −0.31 [−0.57, −0.05]
  1.99%   −1.25 [−1.53, −0.97]
  2.00%   −0.69 [−0.97, −0.42]

  1.91%    0.61 [ 0.25,  0.98]
  2.01%    0.31 [ 0.05,  0.56]

  2.03%    0.17 [−0.07,  0.41]
  2.12%    0.23 [ 0.15,  0.30]
  2.04%    1.28 [ 1.05,  1.51]
  2.04%    0.55 [ 0.33,  0.76]
  2.03%    1.03 [ 0.80,  1.27]
  2.02%    0.53 [ 0.28,  0.78]

100.00%    0.29 [ 0.14,  0.45]

Abs_FishMet <- MA_TpH_abs("fish","Metabolism",FishMetabolism)

## Invertebrates, Calcification
InvertCalci <- MA_TpH("inverts","Calcification", Inverts,sensitivity)

##
## Random-Effects Model (k = 43; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0683 (SE = 0.0209)
## tau (square root of estimated tau^2 value): 0.2614
## I^2 (total heterogeneity / total variability): 97.61%
## H^2 (total variability / sampling variability): 41.76
##
## Test for Heterogeneity:
## Q(df = 42) = 330.1670, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0787 0.0492 1.5992 0.1098 -0.0178 0.1752
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−4 −2 0 2 4

inverts Calcification T

207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  extreme
203 2021 Enrique−Navarro A, H extreme
199 2008 Anthony KNR, Kline D RCP8
199 2008 Anthony KNR, Kline D RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
193 2014 Comeau S, Carpenter  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
187 2021 Lee TH, McGill RAR,  RCP6
122 2012 Edmunds PJ, Brown D, RCP8
122 2012 Edmunds PJ, Brown D, RCP8
118 2015 Stubler AD, Furman B RCP6
107 2016 Manriquez PH, Jara M RCP8
105 2015 Keppel EA, Scrosati  extreme
91 2018 Glandon HL, Kilbourn extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, extreme
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  extreme
67 2009 Findlay HS, Kendall  extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg RCP8
41 2014 Duarte C, Navarro JM extreme
39 2014 Mackenzie CL, Ormond RCP8
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
24 2016 Li S, Huang J, Liu C extreme
19 2010 Rodolfo−Metalpa R, M RCP8
18 2014 Gazeau F, Alliouane  RCP8
14 2015 Small DP, Calosi P,  extreme
13 2016 Shaw EC, Carpenter R RCP8

  3.10%   −0.16 [−0.36,  0.03]
  3.22%    0.04 [−0.12,  0.20]
  0.36%    0.42 [−1.10,  1.94]

  2.68%   −0.26 [−0.55,  0.03]
  3.10%   −0.23 [−0.42, −0.03]

  3.23%    0.01 [−0.15,  0.17]
  2.54%   −0.12 [−0.44,  0.20]
  2.70%   −0.20 [−0.49,  0.08]

  3.13%   −0.19 [−0.38, −0.01]
  1.48%   −0.22 [−0.82,  0.38]

  2.39%    0.64 [ 0.28,  0.99]
  1.71%   −0.06 [−0.59,  0.47]
  1.61%   −0.27 [−0.83,  0.30]

  2.99%    0.34 [ 0.12,  0.56]
  2.92%   −0.02 [−0.26,  0.22]

  2.28%    0.54 [ 0.15,  0.92]
  0.36%   −0.75 [−2.27,  0.76]
  3.04%    0.15 [−0.06,  0.36]

  1.17%   −0.26 [−0.99,  0.48]
  3.54%   −0.03 [−0.06, −0.00]

  3.54%    0.01 [−0.01,  0.04]
  3.54%   −0.00 [−0.02,  0.02]

  0.76%    1.18 [ 0.20,  2.16]
  3.43%   −0.11 [−0.21, −0.01]
  3.31%   −0.39 [−0.53, −0.25]

  3.33%    0.09 [−0.04,  0.22]
  0.45%    0.21 [−1.13,  1.56]
  1.11%    0.91 [ 0.15,  1.67]
  1.08%    0.87 [ 0.10,  1.65]
  2.67%    0.48 [ 0.19,  0.77]
  2.70%    0.85 [ 0.56,  1.13]

  3.22%    0.06 [−0.10,  0.22]
  1.89%   −0.21 [−0.69,  0.27]
  0.24%    1.74 [−0.15,  3.63]

  0.93%   −0.02 [−0.88,  0.84]
  2.59%    0.76 [ 0.45,  1.07]

  1.71%   −0.12 [−0.65,  0.41]
  2.34%   −0.09 [−0.46,  0.28]

  3.54%    0.14 [ 0.12,  0.16]
  3.35%    0.16 [ 0.04,  0.28]

  0.73%    0.65 [−0.36,  1.65]
  3.17%    0.06 [−0.12,  0.23]

  2.82%   −0.10 [−0.36,  0.16]

100.00%    0.08 [−0.02,  0.18]

##
## Random-Effects Model (k = 51; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2240 (SE = 0.0527)
## tau (square root of estimated tau^2 value): 0.4733
## I^2 (total heterogeneity / total variability): 99.26%
## H^2 (total variability / sampling variability): 134.60
##
## Test for Heterogeneity:
## Q(df = 50) = 34498.9208, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2193 0.0730 -3.0036 0.0027 -0.3624 -0.0762 **
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2 3 4

inverts Calcification pH

207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  extreme
203 2021 Enrique−Navarro A, H RCP8
199 2008 Anthony KNR, Kline D extreme
199 2008 Anthony KNR, Kline D RCP6
199 2008 Anthony KNR, Kline D extreme
199 2008 Anthony KNR, Kline D RCP6
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
193 2014 Comeau S, Carpenter  RCP8
193 2014 Comeau S, Carpenter  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
187 2021 Lee TH, McGill RAR,  RCP8
122 2012 Edmunds PJ, Brown D, RCP8
122 2012 Edmunds PJ, Brown D, RCP8
118 2015 Stubler AD, Furman B extreme
118 2015 Stubler AD, Furman B RCP8
107 2016 Manriquez PH, Jara M extreme
105 2015 Keppel EA, Scrosati  RCP8
91 2018 Glandon HL, Kilbourn extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, RCP8
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  RCP8
67 2009 Findlay HS, Kendall  RCP8
59 2016 Noisette F, Bordeyne RCP8
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg RCP6
41 2014 Duarte C, Navarro JM RCP8
41 2014 Duarte C, Navarro JM RCP6
39 2014 Mackenzie CL, Ormond RCP8
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
24 2016 Li S, Huang J, Liu C RCP8
19 2010 Rodolfo−Metalpa R, M RCP6
18 2014 Gazeau F, Alliouane  RCP8
14 2015 Small DP, Calosi P,  RCP8
13 2016 Shaw EC, Carpenter R RCP8

  2.30%   −0.01 [−0.19,  0.16]
  2.32%    0.07 [−0.08,  0.22]

  2.32%   −0.03 [−0.18,  0.12]
  0.63%    0.27 [−1.27,  1.81]

  2.18%   −0.52 [−0.80, −0.24]
  2.13%   −0.14 [−0.45,  0.18]

  2.30%   −0.35 [−0.53, −0.18]
  2.31%   −0.20 [−0.35, −0.04]
  2.30%   −0.17 [−0.34, −0.00]
  2.25%   −0.28 [−0.51, −0.06]
  2.30%   −0.15 [−0.32,  0.02]

  2.33%   −0.32 [−0.46, −0.18]
  2.29%   −0.10 [−0.27,  0.08]
  2.03%   −0.13 [−0.52,  0.25]
  1.94%    0.09 [−0.35,  0.52]
  1.69%    0.39 [−0.21,  0.98]
  2.07%    0.73 [ 0.38,  1.09]

  2.00%   −0.23 [−0.63,  0.18]
  1.73%   −0.18 [−0.75,  0.39]

  1.47%   −0.91 [−1.64, −0.18]
  1.77%   −0.35 [−0.89,  0.20]
  1.80%   −0.28 [−0.80,  0.25]
  2.23%   −0.14 [−0.38,  0.09]
  2.23%   −0.16 [−0.40,  0.08]
  1.82%    0.26 [−0.26,  0.77]

  1.76%   −0.12 [−0.68,  0.43]
  2.16%   −0.46 [−0.76, −0.16]

  1.63%    0.21 [−0.41,  0.84]
  2.38%    0.01 [−0.00,  0.03]
  2.38%    0.10 [ 0.07,  0.12]
  2.38%    0.04 [ 0.02,  0.06]

  1.05%    0.69 [−0.35,  1.74]
  2.34%   −0.10 [−0.23,  0.02]

  2.33%   −0.24 [−0.38, −0.11]
  2.33%   −0.03 [−0.17,  0.10]
  0.45%   −0.34 [−2.27,  1.58]

  2.28%   −1.65 [−1.84, −1.46]
  2.27%   −0.89 [−1.09, −0.69]
  2.30%   −0.44 [−0.61, −0.26]
  2.30%   −0.36 [−0.53, −0.19]

  1.91%    0.37 [−0.09,  0.83]
  0.47%    1.18 [−0.69,  3.04]

  1.57%   −0.17 [−0.83,  0.50]
  1.45%   −1.55 [−2.29, −0.80]
  1.87%   −0.22 [−0.70,  0.26]
  2.10%   −0.05 [−0.39,  0.28]

  2.38%   −2.13 [−2.15, −2.11]
  2.29%   −0.06 [−0.24,  0.12]
  0.55%   −0.06 [−1.75,  1.63]
  2.25%    0.06 [−0.17,  0.29]

  2.06%   −0.25 [−0.61,  0.12]

100.00%   −0.22 [−0.36, −0.08]

##
## Random-Effects Model (k = 56; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1765 (SE = 0.0418)
## tau (square root of estimated tau^2 value): 0.4201
## I^2 (total heterogeneity / total variability): 99.17%
## H^2 (total variability / sampling variability): 121.08
##
## Test for Heterogeneity:
## Q(df = 55) = 1194.6217, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1829 0.0644 -2.8391 0.0045 -0.3091 -0.0566 **
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−10 −5 0 5

inverts Calcification TpH

207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  NA
203 2021 Enrique−Navarro A, H NA
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
199 2008 Anthony KNR, Kline D NA
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
193 2014 Comeau S, Carpenter  RCP8
193 2014 Comeau S, Carpenter  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
187 2021 Lee TH, McGill RAR,  NA
122 2012 Edmunds PJ, Brown D, RCP8
122 2012 Edmunds PJ, Brown D, RCP8
118 2015 Stubler AD, Furman B NA
118 2015 Stubler AD, Furman B NA
107 2016 Manriquez PH, Jara M NA
105 2015 Keppel EA, Scrosati  NA
91 2018 Glandon HL, Kilbourn extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings NA
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, NA
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  NA
67 2009 Findlay HS, Kendall  NA
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne RCP8
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg NA
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg NA
41 2014 Duarte C, Navarro JM extreme
41 2014 Duarte C, Navarro JM NA
39 2014 Mackenzie CL, Ormond NA
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
24 2016 Li S, Huang J, Liu C NA
19 2010 Rodolfo−Metalpa R, M RCP8
18 2014 Gazeau F, Alliouane  RCP8
14 2015 Small DP, Calosi P,  NA
13 2016 Shaw EC, Carpenter R RCP8

  2.20%   −0.20 [−0.42,  0.01]
  2.25%    0.04 [−0.13,  0.21]
  2.24%    0.06 [−0.12,  0.25]
  0.56%    0.71 [−0.77,  2.19]

  2.05%   −0.40 [−0.71, −0.08]
  2.09%   −0.07 [−0.36,  0.22]

  2.26%   −0.68 [−0.84, −0.51]
  2.18%   −0.24 [−0.47, −0.01]
  2.23%   −0.22 [−0.41, −0.03]
  2.02%   −0.27 [−0.60,  0.06]

  2.14%   −0.40 [−0.66, −0.14]
  2.25%   −0.31 [−0.48, −0.14]
  2.27%   −0.19 [−0.34, −0.04]
  1.82%   −0.47 [−0.92, −0.02]

  2.02%    0.07 [−0.27,  0.40]
  2.07%    0.69 [ 0.39,  0.99]
  1.89%    0.62 [ 0.21,  1.03]

  1.60%   −0.30 [−0.87,  0.26]
  1.71%    0.02 [−0.48,  0.53]

  1.49%   −0.85 [−1.48, −0.22]
  1.52%   −0.47 [−1.08,  0.14]
  0.23%   −0.55 [−3.03,  1.92]
  2.23%    0.08 [−0.11,  0.28]
  2.13%    0.09 [−0.18,  0.35]

  1.22%   −0.12 [−0.92,  0.67]
  0.87%   −0.35 [−1.42,  0.72]
  2.13%   −0.25 [−0.52,  0.01]

  1.25%    0.99 [ 0.22,  1.77]
  2.35%   −0.02 [−0.05,  0.02]

  2.35%    0.04 [ 0.02,  0.06]
  2.35%    0.07 [ 0.05,  0.09]

  2.35%    0.02 [−0.00,  0.04]
  0.97%    1.06 [ 0.07,  2.04]

  2.31%   −0.11 [−0.21, −0.00]
  2.29%   −0.44 [−0.58, −0.31]
  2.29%   −0.03 [−0.16,  0.10]
  0.72%    0.83 [−0.41,  2.07]
  1.25%    0.82 [ 0.05,  1.59]

  0.04%   −1.42 [−7.60,  4.76]
  2.11%   −1.73 [−2.01, −1.45]
  2.14%   −0.29 [−0.54, −0.03]
  2.21%   −1.51 [−1.71, −1.31]
  2.07%   −0.17 [−0.47,  0.13]

  2.15%   −0.41 [−0.66, −0.16]
  1.95%   −0.07 [−0.44,  0.31]
  1.59%    0.05 [−0.52,  0.61]
  0.39%    0.97 [−0.86,  2.81]

  0.93%   −0.37 [−1.39,  0.65]
  2.08%   −0.86 [−1.16, −0.56]
  1.58%   −0.41 [−0.99,  0.16]
  1.67%   −0.20 [−0.73,  0.32]

  2.35%   −0.23 [−0.25, −0.21]
  2.24%   −0.01 [−0.19,  0.17]
  0.10%   −0.86 [−4.82,  3.11]
  2.05%   −0.31 [−0.62,  0.01]

  2.19%   −0.45 [−0.67, −0.23]

100.00%   −0.18 [−0.31, −0.06]

Abs_InvertCalci <- MA_TpH_abs("inverts","Calcification", Inverts)
## Fish, Calcification
FishCalci <- MA_TpH("fish","Calcification", Fish,sensitivity)

##
## Random-Effects Model (k = 4; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.3002 (SE = 0.2523)
## tau (square root of estimated tau^2 value): 0.5479
## I^2 (total heterogeneity / total variability): 99.86%
## H^2 (total variability / sampling variability): 715.23
##
## Test for Heterogeneity:
## Q(df = 3) = 4107.2296, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.3592 0.2780 1.2924 0.1962 -0.1856 0.9040
##
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## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−0.5 0 0.5 1 1.5

fish Calcification T

184 2021 Alter K, Peck MA RCP8

184 2021 Alter K, Peck MA RCP6

169 2014 Pimentel MS, Faleiro RCP8

158 2019 DI Santo V extreme

 25.71%    0.04 [ 0.00, 0.07]

 25.68%   −0.01 [−0.06, 0.04]

 25.73%    1.15 [ 1.13, 1.17]

 22.89%    0.25 [−0.13, 0.63]

100.00%    0.36 [−0.19, 0.90]

##
## Random-Effects Model (k = 3; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1139 (SE = 0.1241)
## tau (square root of estimated tau^2 value): 0.3375
## I^2 (total heterogeneity / total variability): 99.57%
## H^2 (total variability / sampling variability): 231.53
##
## Test for Heterogeneity:
## Q(df = 2) = 236.2163, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.3564 0.2031 1.7546 0.0793 -0.0417 0.7544 .
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−0.5 0 0.5 1 1.5

fish Calcification pH

184 2021 Alter K, Peck MA extreme

169 2014 Pimentel MS, Faleiro extreme

158 2019 DI Santo V RCP8

 36.09%   0.03 [−0.01, 0.07]

 36.19%   0.37 [ 0.35, 0.39]

 27.72%   0.77 [ 0.40, 1.14]

100.00%   0.36 [−0.04, 0.75]

##
## Random-Effects Model (k = 4; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.3778 (SE = 0.3143)
## tau (square root of estimated tau^2 value): 0.6147
## I^2 (total heterogeneity / total variability): 99.91%
## H^2 (total variability / sampling variability): 1067.74
##
## Test for Heterogeneity:
## Q(df = 3) = 5576.7308, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.5707 0.3102 1.8397 0.0658 -0.0373 1.1788 .
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

23



fish Calcification TpH

S
ta

nd
ar

d 
E

rr
or

0.
17

2
0.

12
9

0.
08

6
0.

04
3

0

0 0.5 1

24



RE Model

0 0.5 1 1.5

fish Calcification TpH

184 2021 Alter K, Peck MA NA

184 2021 Alter K, Peck MA NA

169 2014 Pimentel MS, Faleiro NA

158 2019 DI Santo V NA

 25.45%   0.05 [ 0.01, 0.09]

 25.46%   0.08 [ 0.05, 0.12]

 25.47%   1.30 [ 1.28, 1.32]

 23.63%   0.87 [ 0.53, 1.20]

100.00%   0.57 [−0.04, 1.18]

Abs_FishCalci <- MA_TpH_abs("fish","Calcification", Fish)

## Invertebrate, Biodiversity
InvertBiodiv <- MA_TpH("inverts","Biodiversity", Inverts,sensitivity)

##
## Random-Effects Model (k = 3; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0326 (SE = 0.0468)
## tau (square root of estimated tau^2 value): 0.1806
## I^2 (total heterogeneity / total variability): 69.75%
## H^2 (total variability / sampling variability): 3.31
##
## Test for Heterogeneity:
## Q(df = 2) = 6.6051, p-val = 0.0368
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0996 0.1249 0.7974 0.4252 -0.1452 0.3443
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

inverts Biodiversity T

S
ta

nd
ar

d 
E

rr
or

0.
12

6
0.

09
5

0.
06

3
0.

03
2

0

−0.2 −0.1 0 0.1 0.2 0.3 0.4

26



RE Model

−0.4 −0.2 0 0.2 0.4 0.6

inverts Biodiversity T

12 2017 Sarmento VC, Parreir extreme

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc extreme

 34.04%    0.17 [−0.06, 0.39]

 32.08%    0.28 [ 0.03, 0.53]

 33.89%   −0.14 [−0.37, 0.09]

100.00%    0.10 [−0.15, 0.34]

##
## Random-Effects Model (k = 9; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0377 (SE = 0.0314)
## tau (square root of estimated tau^2 value): 0.1943
## I^2 (total heterogeneity / total variability): 62.77%
## H^2 (total variability / sampling variability): 2.69
##
## Test for Heterogeneity:
## Q(df = 8) = 21.6547, p-val = 0.0056
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0733 0.0848 -0.8643 0.3874 -0.2395 0.0929
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1.5 −1 −0.5 0 0.5

inverts Biodiversity pH

12 2017 Sarmento VC, Parreir RCP8

12 2017 Sarmento VC, Parreir extreme

12 2017 Sarmento VC, Parreir extreme

6 2011 Hale R, Calosi P, Mc RCP8

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc RCP8

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc extreme

 12.42%    0.00 [−0.28,  0.28]

 14.07%    0.26 [ 0.03,  0.48]

 13.19%   −0.09 [−0.34,  0.17]

 13.77%    0.16 [−0.08,  0.39]

  8.68%   −0.05 [−0.47,  0.37]

 11.61%   −0.50 [−0.81, −0.20]

 13.77%   −0.12 [−0.36,  0.11]

  9.11%   −0.20 [−0.59,  0.20]

  3.37%   −0.68 [−1.50,  0.14]

100.00%   −0.07 [−0.24,  0.09]

##
## Random-Effects Model (k = 9; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0876 (SE = 0.0541)
## tau (square root of estimated tau^2 value): 0.2961
## I^2 (total heterogeneity / total variability): 84.00%
## H^2 (total variability / sampling variability): 6.25
##
## Test for Heterogeneity:
## Q(df = 8) = 66.7796, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1220 0.1099 -1.1097 0.2671 -0.3374 0.0934
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1.5 −1 −0.5 0 0.5

inverts Biodiversity TpH

12 2017 Sarmento VC, Parreir NA

12 2017 Sarmento VC, Parreir extreme

12 2017 Sarmento VC, Parreir NA

6 2011 Hale R, Calosi P, Mc NA

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc NA

6 2011 Hale R, Calosi P, Mc NA

6 2011 Hale R, Calosi P, Mc extreme

6 2011 Hale R, Calosi P, Mc NA

 11.29%    0.14 [−0.13,  0.41]

 11.93%    0.07 [−0.16,  0.29]

 11.94%    0.14 [−0.08,  0.37]

  9.81%    0.04 [−0.33,  0.41]

 12.05%    0.09 [−0.14,  0.31]

 12.72%   −0.71 [−0.87, −0.54]

 10.10%   −0.04 [−0.39,  0.31]

 11.78%   −0.30 [−0.54, −0.06]

  8.38%   −0.57 [−1.04, −0.11]

100.00%   −0.12 [−0.34,  0.09]

Abs_InvertBiodiv <- MA_TpH_abs("inverts","Biodiversity", Inverts)

## Invertebrate, Survival
InvertSurvi <- MA_TpH("inverts","Survival", Inverts,sensitivity)

##
## Random-Effects Model (k = 64; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1563 (SE = 0.0362)
## tau (square root of estimated tau^2 value): 0.3954
## I^2 (total heterogeneity / total variability): 99.22%
## H^2 (total variability / sampling variability): 128.45
##
## Test for Heterogeneity:
## Q(df = 63) = 605.9582, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0956 0.0591 -1.6185 0.1056 -0.2115 0.0202
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−10 −5 0 5

inverts Survival T

210 2021 Jian L, Zhou GW, Zha RCP6
208 2015 Baria MVB, Kurihara  RCP8
208 2015 Baria MVB, Kurihara  extreme
208 2015 Baria MVB, Kurihara  RCP8
205 2010 Findlay HS, Kendall  extreme
203 2021 Enrique−Navarro A, H extreme
203 2021 Enrique−Navarro A, H extreme
197 2014 Gianguzza P, Viscont extreme
197 2014 Gianguzza P, Viscont extreme
192 2015 Baragi LV, Anil AC extreme
191 2013 Arnberg M, Calosi P, RCP8
186 2021 Jiang L, Sun YF, Zha extreme
186 2021 Jiang L, Sun YF, Zha RCP8
186 2021 Jiang L, Sun YF, Zha RCP8
119 2012 Pansch C, Nasrolahi  extreme
118 2015 Stubler AD, Furman B RCP6
117 2014 Nguyen HD, Byrne M extreme
112 2014 Rosa R, Trübenbach K RCP6
101 2017 Büschner JV, Form AU extreme
99 2019 Mos B, Dworjanyn SA, RCP8
83 2019 Leiva NV, Manriquez  extreme
79 2018 Leung JYS, Nagelkerk RCP8
74 2020 Pitts KA, Campbell J RCP6
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
60 2013 Ivanina AV, Dickinso extreme
60 2013 Ivanina AV, Dickinso extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M RCP8
57 2013 Poore AGB, Graba−Lan RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg RCP8
45 2013 Wolfe K, Dworjanyn S extreme
40 2018 Parker LM, O...Connor  extreme
36 2011 Anlauf H, D´Croz L,  RCP6
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar RCP8
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S RCP6
14 2015 Small DP, Calosi P,  extreme
103 2012 Eklöf JS, Alsterberg RCP8
10 2013 Putnam HM, Mayfield  RCP8
9 2018 Pedersen SA, Hanssen RCP8
103 2012 Eklöf JS, Alsterberg RCP8
103 2012 Eklöf JS, Alsterberg RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  2.16%   −0.05 [−0.19,  0.09]
  2.16%    0.07 [−0.08,  0.21]

  1.53%   −0.12 [−0.64,  0.41]
  1.84%   −0.03 [−0.39,  0.33]
  2.22%   −0.00 [−0.07,  0.06]

  2.22%   −0.23 [−0.29, −0.18]
  2.23%   −0.16 [−0.18, −0.14]
  1.57%   −0.26 [−0.76,  0.24]
  1.55%   −0.35 [−0.87,  0.16]

  1.98%   −0.68 [−0.96, −0.40]
  2.23%   −0.02 [−0.05,  0.01]
  2.21%   −0.03 [−0.12,  0.05]
  2.23%   −0.01 [−0.05,  0.02]
  2.23%    0.01 [−0.03,  0.05]

  1.48%   −1.00 [−1.56, −0.45]
  2.13%    0.26 [ 0.09,  0.43]

  2.17%   −0.05 [−0.18,  0.07]
  2.23%   −0.03 [−0.05, −0.01]

  2.19%    0.03 [−0.09,  0.14]
  1.20%   −0.01 [−0.73,  0.70]
  2.23%   −0.01 [−0.05,  0.02]
  1.26%   −0.22 [−0.90,  0.46]

  1.96%   −1.91 [−2.20, −1.62]
  2.18%   −0.24 [−0.35, −0.12]
  2.19%   −0.10 [−0.21,  0.02]

  2.11%   −0.24 [−0.42, −0.05]
  1.83%   −0.94 [−1.30, −0.58]

  1.94%    0.82 [ 0.51,  1.12]
  2.17%    0.00 [−0.13,  0.13]

  0.91%   −1.20 [−2.13, −0.26]
  1.85%    0.04 [−0.32,  0.39]

  2.18%   −0.27 [−0.39, −0.15]
  2.20%   −0.14 [−0.23, −0.04]
  0.86%   −1.07 [−2.05, −0.08]
  2.20%   −0.20 [−0.29, −0.11]

  2.23%    0.02 [−0.01,  0.05]
  2.23%   −0.03 [−0.05, −0.01]
  1.23%   −0.34 [−1.04,  0.37]
  2.23%    0.00 [−0.04,  0.04]
  2.17%    0.08 [−0.05,  0.20]

  0.04%   −1.95 [−7.83,  3.94]
  0.47%   −0.56 [−2.05,  0.94]

  1.31%    0.92 [ 0.27,  1.57]
  2.07%   −0.01 [−0.22,  0.21]

  2.23%   −0.17 [−0.21, −0.12]
  0.52%   −1.47 [−2.88, −0.07]
  2.17%   −0.06 [−0.20,  0.08]

  1.66%   −0.61 [−1.06, −0.15]
  0.37%    0.66 [−1.08,  2.39]
  0.35%    0.26 [−1.53,  2.05]
  1.07%    0.25 [−0.56,  1.07]
  0.57%    0.83 [−0.50,  2.15]
  0.49%    1.25 [−0.22,  2.73]
  0.37%    1.80 [ 0.07,  3.54]

  0.19%    2.16 [−0.38,  4.70]
  0.72%    0.23 [−0.90,  1.35]
  0.67%    0.90 [−0.28,  2.09]
  1.51%    0.78 [ 0.25,  1.31]
  0.66%    1.48 [ 0.28,  2.67]
  0.38%    1.80 [ 0.08,  3.52]

  0.32%   −1.72 [−3.61,  0.18]
  0.14%   −0.88 [−3.93,  2.17]
  1.90%   −0.01 [−0.34,  0.31]
  1.90%   −0.15 [−0.48,  0.17]

100.00%   −0.10 [−0.21,  0.02]

##
## Random-Effects Model (k = 110; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1066 (SE = 0.0195)
## tau (square root of estimated tau^2 value): 0.3265
## I^2 (total heterogeneity / total variability): 98.91%
## H^2 (total variability / sampling variability): 91.50
##
## Test for Heterogeneity:
## Q(df = 109) = 7212.3271, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1805 0.0382 -4.7256 <.0001 -0.2553 -0.1056 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
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RE Model

−6 −4 −2 0 2 4

inverts Survival pH

210 2021 Jian L, Zhou GW, Zha RCP8
208 2015 Baria MVB, Kurihara  extreme
208 2015 Baria MVB, Kurihara  RCP8
208 2015 Baria MVB, Kurihara  extreme
208 2015 Baria MVB, Kurihara  RCP8
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  extreme
203 2021 Enrique−Navarro A, H RCP8
197 2014 Gianguzza P, Viscont RCP8
192 2015 Baragi LV, Anil AC RCP8
191 2013 Arnberg M, Calosi P, extreme
186 2021 Jiang L, Sun YF, Zha RCP8
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
118 2015 Stubler AD, Furman B extreme
118 2015 Stubler AD, Furman B RCP8
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M RCP8
112 2014 Rosa R, Trübenbach K extreme
101 2017 Büschner JV, Form AU RCP8
99 2019 Mos B, Dworjanyn SA, extreme
99 2019 Mos B, Dworjanyn SA, RCP8
83 2019 Leiva NV, Manriquez  RCP8
79 2018 Leung JYS, Nagelkerk RCP8
74 2020 Pitts KA, Campbell J RCP6
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
60 2013 Ivanina AV, Dickinso RCP6
60 2013 Ivanina AV, Dickinso RCP6
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
57 2013 Poore AGB, Graba−Lan extreme
57 2013 Poore AGB, Graba−Lan RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP6
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg RCP6
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S RCP8
40 2018 Parker LM, O...Connor  RCP8
36 2011 Anlauf H, D´Croz L,  RCP8
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar extreme
23 2015 Garcia E, Clemente S extreme
23 2015 Garcia E, Clemente S RCP8
14 2015 Small DP, Calosi P,  RCP8
10 2013 Putnam HM, Mayfield  RCP6
9 2018 Pedersen SA, Hanssen extreme
103 2012 Eklöf JS, Alsterberg extreme
103 2012 Eklöf JS, Alsterberg extreme
103 2012 Eklöf JS, Alsterberg extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc RCP8
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  1.14%   −0.20 [−0.48,  0.09]
  1.27%   −0.05 [−0.23,  0.13]
  1.10%   −0.07 [−0.38,  0.24]
  0.94%   −0.18 [−0.61,  0.25]
  1.06%   −0.11 [−0.45,  0.23]
  1.35%   −0.02 [−0.09,  0.05]
  1.34%   −0.07 [−0.16,  0.02]
  1.37%    0.00 [−0.03,  0.03]

  0.47%   −0.77 [−1.65,  0.11]
  1.30%   −0.19 [−0.34, −0.04]

  1.37%    0.00 [−0.02,  0.02]
  1.36%   −0.03 [−0.09,  0.02]

  1.15%    0.31 [ 0.03,  0.59]
  1.01%   −0.07 [−0.45,  0.32]
  1.19%   −0.01 [−0.25,  0.24]
  1.19%   −0.04 [−0.29,  0.21]
  1.15%   −0.27 [−0.55,  0.01]
  1.28%   −0.11 [−0.28,  0.06]
  1.29%   −0.04 [−0.19,  0.12]

  1.37%    0.03 [ 0.01,  0.04]
  1.34%   −0.04 [−0.14,  0.05]
  0.54%   −0.04 [−0.83,  0.75]
  0.70%    0.19 [−0.44,  0.81]
  1.37%    0.00 [−0.03,  0.03]

  1.12%   −0.03 [−0.33,  0.28]
  1.35%   −0.05 [−0.13,  0.03]

  1.28%   −0.55 [−0.72, −0.38]
  1.34%   −0.09 [−0.18,  0.00]
  1.35%    0.03 [−0.04,  0.10]

  1.25%   −0.04 [−0.24,  0.16]
  0.19%   −2.29 [−3.87, −0.71]
  0.97%   −0.40 [−0.81,  0.01]
  0.96%   −0.10 [−0.52,  0.32]

  0.26%   −2.88 [−4.19, −1.56]
  1.09%   −0.54 [−0.86, −0.22]
  1.24%   −0.14 [−0.34,  0.06]
  0.96%   −0.28 [−0.70,  0.13]

  1.08%   −0.44 [−0.77, −0.10]
  0.82%   −0.98 [−1.51, −0.45]
  0.99%   −0.22 [−0.61,  0.18]
  0.90%   −0.36 [−0.83,  0.10]
  0.92%   −0.29 [−0.73,  0.16]

  1.15%   −1.12 [−1.39, −0.84]
  1.16%   −0.90 [−1.17, −0.63]
  1.04%   −0.88 [−1.24, −0.51]
  1.22%   −0.47 [−0.69, −0.24]
  1.21%   −0.54 [−0.77, −0.30]
  1.22%   −0.51 [−0.73, −0.28]
  1.24%   −0.28 [−0.48, −0.07]
  1.33%   −0.19 [−0.31, −0.08]
  1.32%   −0.06 [−0.18,  0.06]
  1.34%   −0.06 [−0.16,  0.04]
  1.36%   −0.01 [−0.07,  0.04]
  1.36%    0.02 [−0.02,  0.06]
  1.36%    0.02 [−0.02,  0.05]

  1.37%   −0.03 [−0.05, −0.01]
  0.49%   −0.21 [−1.06,  0.64]
  1.36%    0.02 [−0.02,  0.06]
  1.30%    0.16 [ 0.01,  0.30]

  0.27%   −0.41 [−1.69,  0.88]
  0.41%    0.05 [−0.94,  1.03]

  0.60%   −0.06 [−0.79,  0.66]
  1.21%   −0.18 [−0.41,  0.04]
  1.23%   −0.14 [−0.35,  0.08]
  1.21%   −0.01 [−0.24,  0.22]
  1.34%   −0.01 [−0.10,  0.08]
  0.71%   −0.38 [−0.99,  0.24]
  0.09%    0.63 [−1.79,  3.05]

  0.49%   −1.69 [−2.55, −0.83]
  0.49%   −2.04 [−2.90, −1.17]
  0.29%   −0.07 [−1.32,  1.17]

  0.32%   −2.42 [−3.58, −1.26]
  0.35%   −2.89 [−3.99, −1.79]

  0.89%    0.51 [ 0.04,  0.98]
  0.71%   −0.19 [−0.81,  0.43]
  0.72%    0.15 [−0.46,  0.76]
  0.18%    0.41 [−1.24,  2.06]
  0.12%    1.16 [−0.94,  3.25]
  0.11%    1.52 [−0.65,  3.69]
  0.65%    0.42 [−0.25,  1.10]

  0.39%   −0.57 [−1.59,  0.45]
  1.37%    0.07 [ 0.05,  0.10]

  1.37%   −0.08 [−0.11, −0.05]
  1.37%    0.38 [ 0.35,  0.41]

  1.37%   −0.29 [−0.32, −0.26]
  0.47%    0.66 [−0.22,  1.55]

  1.37%   −0.47 [−0.50, −0.44]
  0.48%    0.26 [−0.62,  1.13]

  0.15%   −0.16 [−1.99,  1.67]
  0.07%   −0.57 [−3.35,  2.21]

  1.37%    0.19 [ 0.17,  0.22]
  1.37%   −0.09 [−0.12, −0.06]
  1.26%   −0.11 [−0.30,  0.07]
  1.00%    0.31 [−0.08,  0.70]
  0.52%    0.19 [−0.63,  1.01]
  0.93%    0.19 [−0.25,  0.63]
  0.25%    0.42 [−0.93,  1.77]
  0.41%    0.98 [ 0.00,  1.96]

  1.37%   −0.96 [−0.99, −0.94]
  0.35%    1.86 [ 0.77,  2.96]

  0.11%    1.33 [−0.86,  3.51]
  0.91%   −0.92 [−1.37, −0.46]
  0.16%   −1.83 [−3.62, −0.05]
  0.12%   −1.14 [−3.17,  0.90]
  0.04%    0.02 [−3.82,  3.86]

  0.04%   −0.15 [−3.89,  3.58]
  0.11%   −0.36 [−2.52,  1.80]

  0.26%   −2.09 [−3.41, −0.77]
  0.89%   −0.06 [−0.54,  0.41]
  1.29%   −0.03 [−0.19,  0.13]

100.00%   −0.18 [−0.26, −0.11]

##
## Random-Effects Model (k = 120; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.3052 (SE = 0.0497)
## tau (square root of estimated tau^2 value): 0.5524
## I^2 (total heterogeneity / total variability): 99.35%
## H^2 (total variability / sampling variability): 154.36
##
## Test for Heterogeneity:
## Q(df = 119) = 2513.0332, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2570 0.0584 -4.4023 <.0001 -0.3714 -0.1426 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

35



inverts Survival TpH

S
ta

nd
ar

d 
E

rr
or

3.
15

3
2.

36
5

1.
57

6
0.

78
8

0

−5 0 5

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

36



RE Model

−10 −5 0 5

inverts Survival TpH

210 2021 Jian L, Zhou GW, Zha NA
208 2015 Baria MVB, Kurihara  NA
208 2015 Baria MVB, Kurihara  NA
208 2015 Baria MVB, Kurihara  extreme
208 2015 Baria MVB, Kurihara  extreme
208 2015 Baria MVB, Kurihara  NA
208 2015 Baria MVB, Kurihara  NA
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  NA
203 2021 Enrique−Navarro A, H NA
203 2021 Enrique−Navarro A, H NA
197 2014 Gianguzza P, Viscont NA
197 2014 Gianguzza P, Viscont NA
192 2015 Baragi LV, Anil AC NA
191 2013 Arnberg M, Calosi P, NA
186 2021 Jiang L, Sun YF, Zha NA
186 2021 Jiang L, Sun YF, Zha RCP8
186 2021 Jiang L, Sun YF, Zha RCP8
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
118 2015 Stubler AD, Furman B NA
118 2015 Stubler AD, Furman B NA
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M NA
112 2014 Rosa R, Trübenbach K NA
101 2017 Büschner JV, Form AU NA
99 2019 Mos B, Dworjanyn SA, NA
99 2019 Mos B, Dworjanyn SA, RCP8
83 2019 Leiva NV, Manriquez  NA
79 2018 Leung JYS, Nagelkerk RCP8
74 2020 Pitts KA, Campbell J RCP6
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be RCP8
60 2013 Ivanina AV, Dickinso NA
60 2013 Ivanina AV, Dickinso NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
57 2013 Poore AGB, Graba−Lan NA
57 2013 Poore AGB, Graba−Lan RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg NA
46 2013 Wisshak M, Schönberg extreme
46 2013 Wisshak M, Schönberg NA
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S NA
40 2018 Parker LM, O...Connor  NA
36 2011 Anlauf H, D´Croz L,  NA
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar NA
23 2015 Garcia E, Clemente S NA
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S NA
23 2015 Garcia E, Clemente S NA
14 2015 Small DP, Calosi P,  NA
103 2012 Eklöf JS, Alsterberg NA
10 2013 Putnam HM, Mayfield  NA
9 2018 Pedersen SA, Hanssen NA
103 2012 Eklöf JS, Alsterberg NA
103 2012 Eklöf JS, Alsterberg NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc NA
6 2011 Hale R, Calosi P, Mc extreme
6 2011 Hale R, Calosi P, Mc NA
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  1.10%   −0.16 [−0.29, −0.03]
  1.03%   −0.10 [−0.41,  0.22]
  1.08%    0.02 [−0.17,  0.22]

  0.88%   −0.13 [−0.69,  0.44]
  0.95%   −0.10 [−0.56,  0.36]
  1.00%   −0.29 [−0.65,  0.08]
  0.94%   −0.20 [−0.68,  0.27]
  1.11%   −0.04 [−0.11,  0.03]
  1.11%   −0.07 [−0.14,  0.00]

  1.11%   −0.30 [−0.38, −0.23]
  1.09%   −0.32 [−0.50, −0.14]
  0.90%   −0.42 [−0.96,  0.12]
  0.82%   −0.58 [−1.24,  0.08]

  1.02%   −1.38 [−1.70, −1.05]
  1.12%   −0.04 [−0.06, −0.01]
  1.11%   −0.02 [−0.07,  0.04]
  1.11%   −0.03 [−0.09,  0.04]
  1.11%   −0.01 [−0.05,  0.04]

  1.00%   −0.50 [−0.87, −0.13]
  1.03%   −0.46 [−0.77, −0.16]

  1.09%    0.28 [ 0.10,  0.46]
  1.05%    0.10 [−0.18,  0.38]

  1.04%   −0.42 [−0.72, −0.12]
  1.08%   −0.13 [−0.34,  0.07]
  1.09%   −0.16 [−0.32,  0.01]

  1.12%   −0.02 [−0.04, −0.00]
  1.08%   −0.04 [−0.23,  0.16]
  0.61%   −0.82 [−1.80,  0.16]
  0.80%   −0.24 [−0.93,  0.44]

  0.12%   −3.93 [−7.05, −0.81]
  0.48%   −2.54 [−3.79, −1.29]
  1.11%   −0.48 [−0.59, −0.38]
  1.09%   −0.49 [−0.65, −0.33]
  1.10%   −0.30 [−0.45, −0.15]
  1.09%   −0.55 [−0.72, −0.37]
  1.11%   −0.14 [−0.20, −0.08]
  1.08%   −0.30 [−0.51, −0.09]
  1.03%   −0.44 [−0.76, −0.12]
  0.51%   −1.32 [−2.50, −0.15]

  1.02%    0.56 [ 0.23,  0.90]
  1.02%    0.69 [ 0.36,  1.02]

  0.42%   −2.93 [−4.32, −1.55]
  1.09%   −0.18 [−0.35, −0.01]
  1.08%   −0.09 [−0.28,  0.11]

  0.69%   −1.46 [−2.32, −0.61]
  0.20%   −3.02 [−5.31, −0.74]
  0.98%   −0.15 [−0.56,  0.26]
  0.97%   −0.09 [−0.51,  0.33]
  0.94%    0.06 [−0.42,  0.54]
  1.03%    0.02 [−0.29,  0.34]

  0.98%   −1.12 [−1.52, −0.71]
  1.06%   −0.64 [−0.90, −0.38]
  1.07%   −0.55 [−0.78, −0.31]
  1.10%   −0.28 [−0.39, −0.17]
  1.10%   −0.42 [−0.55, −0.28]
  1.09%   −0.43 [−0.59, −0.28]
  1.11%   −0.29 [−0.39, −0.20]
  1.09%   −0.11 [−0.27,  0.05]

  1.00%   −0.59 [−0.96, −0.22]
  0.88%   −0.66 [−1.22, −0.11]
  1.10%   −0.07 [−0.19,  0.05]

  1.11%   −0.24 [−0.32, −0.15]
  1.10%   −0.10 [−0.24,  0.03]
  1.12%   −0.03 [−0.07,  0.01]
  1.11%    0.01 [−0.05,  0.07]

  1.12%   −0.04 [−0.06, −0.02]
  0.96%    0.12 [−0.31,  0.55]
  1.12%    0.02 [−0.02,  0.06]
  1.09%    0.14 [−0.03,  0.31]

  0.46%   −0.48 [−1.77,  0.81]
  0.03%   −1.95 [−8.12,  4.23]
  0.22%   −0.96 [−3.16,  1.24]
  0.47%   −0.41 [−1.69,  0.88]

  0.70%    1.18 [ 0.35,  2.02]
  1.10%    0.05 [−0.08,  0.18]

  1.11%   −0.02 [−0.11,  0.06]
  1.07%   −0.51 [−0.74, −0.28]

  1.11%    0.00 [−0.09,  0.09]
  0.91%   −0.43 [−0.94,  0.09]
  0.17%   −0.48 [−3.03,  2.08]

  0.68%   −1.86 [−2.73, −1.00]
  0.34%   −1.22 [−2.87,  0.42]

  0.55%   −2.89 [−3.99, −1.79]
  0.76%   −0.17 [−0.91,  0.57]

  0.92%    0.51 [ 0.00,  1.02]
  0.68%   −0.32 [−1.19,  0.55]
  0.45%   −0.49 [−1.81,  0.82]
  0.34%    0.94 [−0.69,  2.57]
  0.35%    1.35 [−0.26,  2.96]
  0.50%    0.42 [−0.77,  1.62]

  0.96%   −0.41 [−0.86,  0.03]
  0.96%   −1.89 [−2.33, −1.45]

  0.27%    1.62 [−0.31,  3.56]
  0.45%    2.89 [ 1.57,  4.21]

  1.12%   −0.17 [−0.19, −0.15]
  0.28%    1.29 [−0.57,  3.15]
  0.73%    1.03 [ 0.25,  1.82]

  0.47%   −0.56 [−1.83,  0.71]
  0.65%    0.20 [−0.72,  1.13]

  0.70%   −2.06 [−2.91, −1.22]
  0.60%    0.72 [−0.29,  1.74]
  0.57%    1.77 [ 0.71,  2.83]

  1.12%   −0.42 [−0.44, −0.39]
  0.75%    0.09 [−0.67,  0.84]
  0.72%    0.90 [ 0.10,  1.70]

  0.88%   −0.26 [−0.83,  0.30]
  0.19%    1.85 [−0.51,  4.20]
  0.59%    1.13 [ 0.10,  2.16]

  1.12%   −0.56 [−0.59, −0.53]
  0.44%    0.74 [−0.61,  2.10]
  0.52%    1.92 [ 0.77,  3.08]

  0.95%   −1.10 [−1.56, −0.64]
  0.30%   −2.53 [−4.31, −0.74]
  0.30%   −2.41 [−4.19, −0.62]
  0.30%   −2.41 [−4.19, −0.62]
  0.09%   −0.01 [−3.72,  3.70]

  0.45%   −2.65 [−3.97, −1.33]
  0.45%   −2.65 [−3.97, −1.33]

  1.03%    0.09 [−0.22,  0.40]
  1.11%   −0.07 [−0.16,  0.01]

100.00%   −0.26 [−0.37, −0.14]

Abs_InvertSurvi <- MA_TpH_abs("inverts","Survival", Inverts)

## Fish, Survival
FishSurvi <- MA_TpH("fish","Survival", Fish,sensitivity)

##
## Random-Effects Model (k = 30; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2427 (SE = 0.0712)
## tau (square root of estimated tau^2 value): 0.4927
## I^2 (total heterogeneity / total variability): 99.78%
## H^2 (total variability / sampling variability): 464.80
##
## Test for Heterogeneity:
## Q(df = 29) = 1320.9327, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2678 0.0958 -2.7945 0.0052 -0.4556 -0.0800 **
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Survival T

184 2021 Alter K, Peck MA RCP8
184 2021 Alter K, Peck MA RCP6
180 2018 Watson SA, Bridie J. RCP8
180 2018 Watson SA, Bridie J. RCP8
179 2018 Gobler CJ, Merlo LR, extreme
179 2018 Gobler CJ, Merlo LR, extreme
175 2018 Leo E, Dahlke FT, St RCP8
175 2018 Leo E, Dahlke FT, St extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
173 2014 Pope EC, Ellis RP, S RCP6
171 2015 Di Santo V extreme
171 2015 Di Santo V extreme
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
171 2015 Di Santo V extreme
171 2015 Di Santo V extreme
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro RCP8
169 2014 Pimentel MS, Faleiro RCP8
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma extreme
163 2018 Jarrold MD, Munday P RCP8
144 2020 Dahlke F, Lucassen M RCP8
141 2015 Miller GM, Kroon FJ, RCP6

  3.70%   −0.05 [−0.19,  0.09]
  3.78%    0.01 [−0.01,  0.03]

  2.80%   −0.73 [−1.31, −0.16]
  3.70%   −0.09 [−0.24,  0.06]
  2.41%    0.09 [−0.64,  0.81]
  3.69%    0.18 [ 0.03,  0.33]

  3.65%   −0.02 [−0.21,  0.17]
  3.75%   −0.39 [−0.49, −0.30]
  3.63%   −1.29 [−1.49, −1.10]
  3.78%   −0.35 [−0.38, −0.31]
  3.78%   −0.42 [−0.45, −0.39]
  3.78%   −0.18 [−0.20, −0.16]

  3.17%    1.17 [ 0.75,  1.59]
  1.21%   −0.69 [−2.10,  0.72]

  2.15%   −1.39 [−2.23, −0.55]
  3.53%   −0.03 [−0.29,  0.23]
  2.44%    0.15 [−0.56,  0.87]

  3.36%   −0.36 [−0.71, −0.02]
  2.43%   −0.22 [−0.95,  0.50]
  3.05%    0.33 [−0.14,  0.81]

  3.55%   −0.02 [−0.27,  0.23]
  3.78%   −0.34 [−0.37, −0.31]
  3.78%   −0.23 [−0.25, −0.20]
  3.78%   −0.16 [−0.18, −0.14]
  3.78%   −0.12 [−0.14, −0.10]
  3.36%   −0.50 [−0.84, −0.16]
  3.59%   −1.08 [−1.30, −0.85]
  3.76%   −0.05 [−0.12,  0.02]
  3.78%   −0.03 [−0.07,  0.01]

  3.05%   −1.81 [−2.29, −1.33]

100.00%   −0.27 [−0.46, −0.08]

##
## Random-Effects Model (k = 24; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0279 (SE = 0.0104)
## tau (square root of estimated tau^2 value): 0.1671
## I^2 (total heterogeneity / total variability): 98.60%
## H^2 (total variability / sampling variability): 71.51
##
## Test for Heterogeneity:
## Q(df = 23) = 897.8871, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0678 0.0398 -1.7028 0.0886 -0.1459 0.0102 .
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2

fish Survival pH

184 2021 Alter K, Peck MA extreme

180 2018 Watson SA, Bridie J. RCP8

180 2018 Watson SA, Bridie J. RCP8

179 2018 Gobler CJ, Merlo LR, extreme

179 2018 Gobler CJ, Merlo LR, extreme

175 2018 Leo E, Dahlke FT, St RCP8

174 2018 Murray CS, Baumann H extreme

174 2018 Murray CS, Baumann H extreme

174 2018 Murray CS, Baumann H extreme

174 2018 Murray CS, Baumann H extreme

173 2014 Pope EC, Ellis RP, S RCP8

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

170 2014 Rosa R, Baptista M,  extreme

170 2014 Rosa R, Baptista M,  extreme

169 2014 Pimentel MS, Faleiro extreme

169 2014 Pimentel MS, Faleiro extreme

167 2017 Dahlke FT, Leo E, Ma RCP8

163 2018 Jarrold MD, Munday P RCP8

144 2020 Dahlke F, Lucassen M extreme

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

  5.64%   −0.08 [−0.11, −0.05]

  1.00%    0.04 [−0.67,  0.75]

  4.71%    0.01 [−0.14,  0.16]

  0.41%   −0.62 [−1.80,  0.56]

  4.32%    0.01 [−0.17,  0.19]

  5.23%   −0.16 [−0.26, −0.06]

  5.53%   −0.09 [−0.14, −0.03]

  5.60%   −0.06 [−0.10, −0.02]

  5.66%   −0.02 [−0.04, −0.00]

  5.66%   −0.01 [−0.03,  0.01]

  2.77%    0.74 [ 0.40,  1.07]

  4.10%    0.00 [−0.20,  0.20]

  0.73%   −0.07 [−0.92,  0.79]

  3.62%   −0.08 [−0.33,  0.17]

  1.77%    0.25 [−0.24,  0.73]

  5.62%   −0.51 [−0.55, −0.48]

  5.66%    0.00 [−0.02,  0.02]

  5.66%   −0.15 [−0.17, −0.13]

  5.66%   −0.04 [−0.06, −0.02]

  3.18%   −0.20 [−0.49,  0.09]

  5.41%    0.06 [−0.02,  0.13]

  5.60%   −0.01 [−0.05,  0.03]

  2.83%   −0.48 [−0.81, −0.15]

  3.61%   −0.21 [−0.46,  0.04]

100.00%   −0.07 [−0.15,  0.01]

##
## Random-Effects Model (k = 34; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.3813 (SE = 0.1018)
## tau (square root of estimated tau^2 value): 0.6175
## I^2 (total heterogeneity / total variability): 99.87%
## H^2 (total variability / sampling variability): 780.74
##
## Test for Heterogeneity:
## Q(df = 33) = 3324.9838, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.4120 0.1108 -3.7178 0.0002 -0.6291 -0.1948 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Survival TpH

184 2021 Alter K, Peck MA NA
184 2021 Alter K, Peck MA NA
180 2018 Watson SA, Bridie J. RCP8
180 2018 Watson SA, Bridie J. RCP8
179 2018 Gobler CJ, Merlo LR, extreme
179 2018 Gobler CJ, Merlo LR, extreme
175 2018 Leo E, Dahlke FT, St NA
175 2018 Leo E, Dahlke FT, St RCP8
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
173 2014 Pope EC, Ellis RP, S NA
171 2015 Di Santo V NA
171 2015 Di Santo V NA
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
171 2015 Di Santo V NA
171 2015 Di Santo V NA
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro NA
169 2014 Pimentel MS, Faleiro NA
167 2017 Dahlke FT, Leo E, Ma NA
167 2017 Dahlke FT, Leo E, Ma RCP8
163 2018 Jarrold MD, Munday P RCP8
144 2020 Dahlke F, Lucassen M NA
141 2015 Miller GM, Kroon FJ, NA

  3.22%   −0.01 [−0.04,  0.03]
  3.20%   −0.10 [−0.19, −0.01]
  2.65%   −0.65 [−1.21, −0.10]
  3.17%   −0.09 [−0.23,  0.06]

  2.29%   −1.64 [−2.41, −0.86]
  3.17%    0.18 [ 0.03,  0.33]

  3.21%   −0.42 [−0.50, −0.34]
  3.12%   −0.01 [−0.22,  0.20]

  3.19%   −2.21 [−2.33, −2.09]
  3.18%   −1.11 [−1.24, −0.98]
  3.20%   −0.71 [−0.81, −0.62]
  3.20%   −0.57 [−0.66, −0.48]
  3.22%   −0.29 [−0.32, −0.25]
  3.22%   −0.50 [−0.52, −0.48]
  3.22%   −0.32 [−0.34, −0.30]
  3.22%   −0.23 [−0.25, −0.21]

  2.55%    1.36 [ 0.74,  1.98]
  2.02%   −0.85 [−1.78,  0.09]
  1.37%   −0.69 [−2.10,  0.72]
  2.49%    0.29 [−0.37,  0.94]
  3.18%    0.07 [−0.07,  0.21]

  3.00%   −0.39 [−0.72, −0.06]
  2.38%   −0.22 [−0.95,  0.50]
  2.87%    0.38 [−0.04,  0.80]

  3.09%   −0.02 [−0.27,  0.23]
  3.22%   −0.81 [−0.85, −0.77]
  3.22%   −0.12 [−0.14, −0.10]
  3.22%   −0.33 [−0.35, −0.31]
  3.22%   −0.22 [−0.24, −0.20]
  2.46%   −1.64 [−2.31, −0.96]
  2.85%   −0.62 [−1.05, −0.18]
  3.17%   −0.06 [−0.22,  0.09]

  3.22%   −0.19 [−0.22, −0.16]
  2.81%   −1.77 [−2.23, −1.31]

100.00%   −0.41 [−0.63, −0.19]

Abs_FishSurvi <- MA_TpH_abs("fish","Survival", Fish)

## Invertebrate, Reproduction
InvertRepro <- MA_TpH("inverts","Reproduction", Inverts,sensitivity)

##
## Random-Effects Model (k = 52; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0766 (SE = 0.0175)
## tau (square root of estimated tau^2 value): 0.2768
## I^2 (total heterogeneity / total variability): 99.05%
## H^2 (total variability / sampling variability): 104.78
##
## Test for Heterogeneity:
## Q(df = 51) = 460.5345, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0896 0.0423 -2.1214 0.0339 -0.1725 -0.0068 *
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−6 −4 −2 0 2 4 6

inverts Reproduction T

201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
197 2014 Gianguzza P, Viscont extreme
197 2014 Gianguzza P, Viscont extreme
197 2014 Gianguzza P, Viscont extreme
123 2012 Ericson JA, Ho MA, M RCP8
123 2012 Ericson JA, Ho MA, M RCP6
114 2013 Chua CM, Leggat W, M RCP8
114 2013 Chua CM, Leggat W, M RCP8
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  RCP6
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  RCP8
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
74 2020 Pitts KA, Campbell J RCP6
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y extreme
51 2015 Schutter M, Nozawa Y extreme
51 2015 Schutter M, Nozawa Y extreme
43 2010 Byrne M, Soars N, Se extreme
43 2010 Byrne M, Soars N, Se RCP8
40 2018 Parker LM, O...Connor  extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
25 2017 Gibbin EM, Chakravar RCP8
12 2017 Sarmento VC, Parreir extreme
9 2018 Pedersen SA, Hanssen RCP8

  1.90%    0.00 [−0.26,  0.26]
  1.96%    0.02 [−0.22,  0.26]
  2.20%    0.02 [−0.11,  0.15]
  2.12%    0.04 [−0.13,  0.21]

  2.23%   −0.03 [−0.15,  0.08]
  2.29%    0.01 [−0.06,  0.08]
  2.16%    0.01 [−0.15,  0.16]

  2.13%   −0.04 [−0.21,  0.13]
  2.31%    0.00 [−0.05,  0.05]
  2.32%    0.02 [−0.02,  0.06]

  2.27%   −0.01 [−0.10,  0.08]
  2.27%    0.00 [−0.09,  0.09]

  2.29%   −0.03 [−0.10,  0.04]
  2.31%   −0.03 [−0.07,  0.02]

  0.21%   −3.85 [−5.57, −2.13]
  0.67%   −0.48 [−1.34,  0.37]
  0.95%   −0.28 [−0.93,  0.37]
  2.32%    0.00 [−0.03,  0.03]
  2.33%    0.02 [−0.00,  0.04]
  2.25%    0.04 [−0.07,  0.15]
  2.32%    0.03 [−0.00,  0.05]

  2.07%   −0.46 [−0.65, −0.27]
  2.20%   −0.04 [−0.17,  0.09]

  1.90%   −1.15 [−1.41, −0.89]
  2.28%    0.07 [−0.02,  0.15]
  2.31%    0.08 [ 0.02,  0.13]

  2.10%   −0.22 [−0.40, −0.04]
  2.30%   −0.21 [−0.27, −0.15]
  1.45%   −1.55 [−1.98, −1.13]
  2.17%   −0.46 [−0.61, −0.32]
  2.22%   −0.01 [−0.13,  0.11]

  2.32%   −0.04 [−0.06, −0.01]
  2.33%   −0.04 [−0.06, −0.02]
  2.33%   −0.03 [−0.05, −0.01]

  2.23%    0.19 [ 0.08,  0.30]
  2.30%   −0.06 [−0.12, −0.00]

  0.11%    2.68 [ 0.27,  5.09]
  0.11%    3.08 [ 0.69,  5.47]

  2.27%   −0.01 [−0.10,  0.08]
  2.29%   −0.01 [−0.08,  0.06]
  2.21%    0.10 [−0.03,  0.22]

  2.30%   −0.27 [−0.33, −0.20]
  1.93%   −0.70 [−0.95, −0.46]
  2.33%   −0.00 [−0.02,  0.02]
  2.31%   −0.00 [−0.05,  0.05]
  2.31%   −0.03 [−0.08,  0.03]

  1.42%    0.63 [ 0.20,  1.07]
  1.85%    0.45 [ 0.17,  0.73]

  1.28%   −0.09 [−0.58,  0.41]
  0.80%   −0.63 [−1.38,  0.12]
  1.92%    0.14 [−0.11,  0.39]

  0.24%   −3.32 [−4.93, −1.72]

100.00%   −0.09 [−0.17, −0.01]

##
## Random-Effects Model (k = 55; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2011 (SE = 0.0414)
## tau (square root of estimated tau^2 value): 0.4485
## I^2 (total heterogeneity / total variability): 99.61%
## H^2 (total variability / sampling variability): 256.06
##
## Test for Heterogeneity:
## Q(df = 54) = 395.3632, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1321 0.0630 -2.0970 0.0360 -0.2555 -0.0086 *
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>

## Warning in sqrt(varSr): NaNs produced
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RE Model

−4 −2 0 2 4

inverts Reproduction pH

201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H RCP8
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
197 2014 Gianguzza P, Viscont RCP8
123 2012 Ericson JA, Ho MA, M extreme
123 2012 Ericson JA, Ho MA, M RCP8
114 2013 Chua CM, Leggat W, M RCP6
114 2013 Chua CM, Leggat W, M RCP6
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
74 2020 Pitts KA, Campbell J RCP6
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y RCP8
51 2015 Schutter M, Nozawa Y RCP8
51 2015 Schutter M, Nozawa Y RCP8
43 2010 Byrne M, Soars N, Se extreme
43 2010 Byrne M, Soars N, Se RCP8
40 2018 Parker LM, O...Connor  RCP8
30 2011 Pistevos JCA, Calosi extreme
25 2017 Gibbin EM, Chakravar extreme
12 2017 Sarmento VC, Parreir RCP8
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
9 2018 Pedersen SA, Hanssen extreme

  1.88%    0.06 [−0.13,  0.26]
  1.81%   −0.06 [−0.32,  0.21]
  1.84%    0.01 [−0.22,  0.25]
  1.91%    0.00 [−0.16,  0.16]

  1.87%   −0.01 [−0.22,  0.19]
  1.93%   −0.03 [−0.16,  0.10]
  1.94%   −0.04 [−0.15,  0.08]
  1.95%   −0.01 [−0.09,  0.08]
  1.93%    0.02 [−0.11,  0.16]

  1.91%   −0.01 [−0.17,  0.14]
  1.97%    0.02 [−0.02,  0.06]
  1.97%    0.02 [−0.02,  0.06]
  1.97%    0.02 [−0.02,  0.06]

  1.93%   −0.09 [−0.23,  0.05]
  1.96%    0.02 [−0.05,  0.09]
  1.97%    0.01 [−0.03,  0.05]
  1.97%    0.02 [−0.03,  0.07]
  1.84%    0.01 [−0.23,  0.24]

  1.97%   −0.01 [−0.05,  0.02]
  1.97%    0.00 [−0.02,  0.02]
  1.95%    0.03 [−0.06,  0.11]

  1.97%   −0.04 [−0.07, −0.00]
  1.96%   −0.03 [−0.09,  0.03]
  1.97%   −0.02 [−0.06,  0.02]
  1.95%   −0.05 [−0.14,  0.04]
  1.93%   −0.05 [−0.18,  0.09]
  1.96%   −0.02 [−0.08,  0.05]
  1.93%   −0.01 [−0.14,  0.12]
  1.94%   −0.01 [−0.12,  0.10]

  1.97%   −0.05 [−0.07, −0.02]
  1.97%   −0.01 [−0.04,  0.01]

  1.27%   −2.80 [−3.45, −2.15]
  1.38%   −2.11 [−2.68, −1.53]
  1.96%   −0.10 [−0.16, −0.05]
  1.96%   −0.07 [−0.13, −0.01]

  0.18%    0.59 [−2.21,  3.39]
  1.74%   −0.28 [−0.60,  0.04]

  1.65%   −1.50 [−1.88, −1.11]
  1.88%   −0.23 [−0.43, −0.03]
  1.95%   −0.03 [−0.12,  0.07]

  0.97%   −2.50 [−3.40, −1.61]
  1.90%   −0.20 [−0.37, −0.02]
  1.94%   −0.02 [−0.14,  0.09]
  1.97%    0.01 [−0.01,  0.03]
  1.92%    0.14 [−0.01,  0.28]

  1.97%   −0.09 [−0.11, −0.07]
  1.97%   −0.01 [−0.06,  0.04]
  1.97%   −0.01 [−0.06,  0.03]

  1.27%   −0.88 [−1.53, −0.23]
  1.30%    0.69 [ 0.06,  1.33]

  1.69%    0.02 [−0.34,  0.38]
  1.82%    0.14 [−0.12,  0.39]
  1.78%    0.37 [ 0.08,  0.66]
  1.80%    0.65 [ 0.38,  0.92]

  1.75%   −0.91 [−1.23, −0.60]

100.00%   −0.13 [−0.26, −0.01]

##
## Random-Effects Model (k = 92; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1688 (SE = 0.0277)
## tau (square root of estimated tau^2 value): 0.4109
## I^2 (total heterogeneity / total variability): 99.52%
## H^2 (total variability / sampling variability): 209.40
##
## Test for Heterogeneity:
## Q(df = 91) = 805.9601, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1648 0.0460 -3.5863 0.0003 -0.2549 -0.0748 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

## Warning in sqrt(varSr): NaNs produced
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RE Model

−10 −5 0 5 10

inverts Reproduction TpH

201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H NA
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H RCP8
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H extreme
201 2010 Byrne M, Soars NA, H NA
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings NA
200 2015 Bylenga CH, Cummings RCP6
197 2014 Gianguzza P, Viscont NA
197 2014 Gianguzza P, Viscont NA
123 2012 Ericson JA, Ho MA, M NA
123 2012 Ericson JA, Ho MA, M RCP8
123 2012 Ericson JA, Ho MA, M NA
123 2012 Ericson JA, Ho MA, M RCP8
114 2013 Chua CM, Leggat W, M NA
114 2013 Chua CM, Leggat W, M NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  extreme
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  RCP8
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
89 2018 Garcia E, Hernandez  NA
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
88 2018 Dworjanyn SA, Byrne  NA
74 2020 Pitts KA, Campbell J RCP6
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y NA
51 2015 Schutter M, Nozawa Y NA
51 2015 Schutter M, Nozawa Y NA
43 2010 Byrne M, Soars N, Se extreme
43 2010 Byrne M, Soars N, Se extreme
43 2010 Byrne M, Soars N, Se NA
43 2010 Byrne M, Soars N, Se NA
40 2018 Parker LM, O...Connor  NA
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi NA
25 2017 Gibbin EM, Chakravar NA
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir NA
9 2018 Pedersen SA, Hanssen NA

  1.18%    0.06 [−0.14,  0.25]
  1.17%    0.02 [−0.19,  0.24]
  1.18%    0.05 [−0.14,  0.25]
  1.18%    0.06 [−0.13,  0.26]
  1.18%    0.05 [−0.16,  0.25]
  1.18%    0.05 [−0.15,  0.26]

  1.21%   −0.00 [−0.16,  0.15]
  1.22%    0.04 [−0.08,  0.17]

  1.12%   −0.13 [−0.41,  0.15]
  1.18%   −0.03 [−0.23,  0.17]
  1.17%   −0.14 [−0.36,  0.07]
  1.19%   −0.09 [−0.28,  0.09]
  1.20%   −0.06 [−0.23,  0.10]
  1.22%   −0.04 [−0.17,  0.10]
  1.24%    0.00 [−0.08,  0.09]

  1.23%   −0.02 [−0.13,  0.10]
  1.18%   −0.06 [−0.25,  0.13]
  1.19%   −0.05 [−0.23,  0.13]
  1.20%   −0.02 [−0.18,  0.15]
  1.21%   −0.01 [−0.17,  0.14]
  1.25%    0.00 [−0.05,  0.05]
  1.25%    0.00 [−0.05,  0.05]
  1.25%    0.02 [−0.02,  0.06]
  1.25%    0.01 [−0.03,  0.06]
  1.25%    0.01 [−0.02,  0.05]
  1.25%    0.02 [−0.02,  0.06]

  1.23%   −0.02 [−0.11,  0.08]
  1.23%   −0.01 [−0.11,  0.09]
  1.23%   −0.01 [−0.11,  0.09]
  1.23%   −0.01 [−0.11,  0.09]
  1.24%   −0.03 [−0.09,  0.03]
  1.25%    0.02 [−0.02,  0.07]

  1.25%   −0.04 [−0.09,  0.00]
  0.69%   −0.43 [−1.16,  0.30]
  1.16%   −0.19 [−0.42,  0.04]

  1.24%   −0.11 [−0.17, −0.05]
  1.25%   −0.02 [−0.05,  0.01]

  1.24%   −0.11 [−0.17, −0.05]
  1.25%    0.01 [−0.01,  0.03]
  1.23%    0.00 [−0.11,  0.11]

  1.25%   −0.05 [−0.08, −0.01]
  1.16%   −0.64 [−0.87, −0.41]
  1.24%   −0.06 [−0.14,  0.02]

  1.11%   −0.87 [−1.16, −0.58]
  1.25%    0.03 [−0.03,  0.08]
  1.25%    0.02 [−0.04,  0.08]

  1.20%   −0.23 [−0.40, −0.07]
  1.20%   −0.23 [−0.39, −0.06]
  1.03%   −1.44 [−1.82, −1.06]
  0.03%   −4.17 [−9.07,  0.74]

  1.21%   −0.30 [−0.45, −0.16]
  1.22%   −0.33 [−0.47, −0.20]
  1.22%   −0.03 [−0.15,  0.09]

  1.21%   −0.26 [−0.40, −0.12]
  1.25%   −0.03 [−0.06, −0.00]
  1.25%   −0.04 [−0.07, −0.01]
  1.25%   −0.04 [−0.06, −0.02]
  1.25%   −0.04 [−0.06, −0.02]
  1.25%   −0.02 [−0.04, −0.00]
  1.25%   −0.04 [−0.06, −0.02]
  0.42%   −3.65 [−4.78, −2.51]
  1.16%   −1.28 [−1.51, −1.05]
  1.24%   −0.12 [−0.18, −0.06]
  1.25%   −0.10 [−0.15, −0.05]
  0.11%   −0.92 [−3.46,  1.63]
  0.13%    1.86 [−0.55,  4.26]
  0.13%    2.67 [ 0.27,  5.06]

  0.12%    0.88 [−1.61,  3.36]
  1.25%    0.01 [−0.05,  0.06]

  0.96%   −1.28 [−1.72, −0.84]
  1.21%   −0.13 [−0.28,  0.01]
  1.22%   −0.01 [−0.13,  0.11]

  0.97%   −2.38 [−2.81, −1.95]
  1.20%   −0.18 [−0.35, −0.01]
  1.22%   −0.01 [−0.14,  0.11]

  1.25%   −0.15 [−0.19, −0.11]
  1.05%   −1.70 [−2.05, −1.34]
  1.25%   −0.04 [−0.06, −0.02]
  1.25%   −0.03 [−0.08,  0.03]

  1.25%   −0.08 [−0.13, −0.02]
  1.24%   −0.06 [−0.12,  0.01]

  1.25%   −0.06 [−0.11, −0.01]
  1.02%    0.32 [−0.06,  0.71]
  0.20%    1.16 [−0.68,  3.01]
  0.21%    1.64 [−0.16,  3.44]
  0.72%    0.18 [−0.51,  0.88]
  1.00%    0.34 [−0.07,  0.74]

  0.75%   −0.78 [−1.44, −0.12]
  1.03%   −0.04 [−0.41,  0.34]
  0.79%   −0.35 [−0.97,  0.27]
  1.02%    0.28 [−0.11,  0.66]

  1.04%   −1.69 [−2.05, −1.33]

100.00%   −0.16 [−0.25, −0.07]

Abs_InvertRepro <- MA_TpH_abs("inverts","Reproduction", Inverts)

## Fish, Reproduction
FishRepro <- MA_TpH("fish","Reproduction", Fish,sensitivity)

##
## Random-Effects Model (k = 7; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1213 (SE = 0.0985)
## tau (square root of estimated tau^2 value): 0.3483
## I^2 (total heterogeneity / total variability): 95.23%
## H^2 (total variability / sampling variability): 20.94
##
## Test for Heterogeneity:
## Q(df = 6) = 68.5394, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.3937 0.1620 -2.4310 0.0151 -0.7111 -0.0763 *
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Reproduction T

184 2021 Alter K, Peck MA RCP8

184 2021 Alter K, Peck MA RCP6

149 2020 Lopes AF, Faria AM,  RCP8

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

 21.07%   −0.16 [−0.27, −0.05]

 21.61%    0.00 [−0.02,  0.02]

 19.43%   −0.49 [−0.72, −0.26]

  7.72%   −1.74 [−2.66, −0.82]

 20.19%   −0.52 [−0.70, −0.33]

  5.29%   −0.32 [−1.52,  0.88]

  4.69%   −0.19 [−1.49,  1.10]

100.00%   −0.39 [−0.71, −0.08]

##
## Random-Effects Model (k = 6; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0937 (SE = 0.0767)
## tau (square root of estimated tau^2 value): 0.3061
## I^2 (total heterogeneity / total variability): 96.60%
## H^2 (total variability / sampling variability): 29.45
##
## Test for Heterogeneity:
## Q(df = 5) = 29.8652, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0371 0.1465 0.2535 0.7999 -0.2500 0.3243
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1 0 1 2 3

fish Reproduction pH

184 2021 Alter K, Peck MA extreme

149 2020 Lopes AF, Faria AM,  extreme

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

 22.89%   −0.01 [−0.02,  0.01]

 21.47%   −0.03 [−0.19,  0.13]

 21.84%   −0.27 [−0.41, −0.14]

 22.34%   −0.10 [−0.19, −0.00]

  3.84%    0.50 [−0.84,  1.84]

  7.62%    1.41 [ 0.56,  2.26]

100.00%    0.04 [−0.25,  0.32]

##
## Random-Effects Model (k = 10; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0879 (SE = 0.0650)
## tau (square root of estimated tau^2 value): 0.2966
## I^2 (total heterogeneity / total variability): 96.97%
## H^2 (total variability / sampling variability): 33.04
##
## Test for Heterogeneity:
## Q(df = 9) = 66.1860, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2391 0.1225 -1.9510 0.0511 -0.4792 0.0011 .
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2 3

fish Reproduction TpH

184 2021 Alter K, Peck MA NA

184 2021 Alter K, Peck MA NA

149 2020 Lopes AF, Faria AM,  NA

141 2015 Miller GM, Kroon FJ, NA

141 2015 Miller GM, Kroon FJ, NA

141 2015 Miller GM, Kroon FJ, RCP6

141 2015 Miller GM, Kroon FJ, NA

141 2015 Miller GM, Kroon FJ, NA

141 2015 Miller GM, Kroon FJ, NA

141 2015 Miller GM, Kroon FJ, RCP6

 17.03%   −0.03 [−0.05,  0.00]

 16.98%   −0.13 [−0.17, −0.08]

 15.05%   −0.30 [−0.51, −0.08]

 15.86%   −0.49 [−0.65, −0.33]

  2.46%   −1.56 [−2.97, −0.14]

  7.32%   −0.70 [−1.37, −0.03]

  6.74%   −0.27 [−0.99,  0.45]

  5.72%    1.19 [ 0.37,  2.00]

  6.74%   −0.67 [−1.39,  0.05]

  6.09%   −0.10 [−0.88,  0.68]

100.00%   −0.24 [−0.48,  0.00]

Abs_FishRepro <- MA_TpH_abs("fish","Reproduction", Fish)

## Invertebrate, Behaviour
InvertBehav <- MA_TpH("inverts","Behaviour", Inverts,sensitivity)

##
## Random-Effects Model (k = 40; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2946 (SE = 0.0781)
## tau (square root of estimated tau^2 value): 0.5427
## I^2 (total heterogeneity / total variability): 97.81%
## H^2 (total variability / sampling variability): 45.71
##
## Test for Heterogeneity:
## Q(df = 39) = 974.4411, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0043 0.0934 -0.0460 0.9633 -0.1874 0.1788
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

inverts Behaviour T

191 2013 Arnberg M, Calosi P, RCP8
109 2017 Tate RD, Benkendorff RCP8
108 2017 Sampaio E, Rodil IF, extreme
108 2017 Sampaio E, Rodil IF, extreme
108 2017 Sampaio E, Rodil IF, RCP8
108 2017 Sampaio E, Rodil IF, extreme
108 2017 Sampaio E, Rodil IF, extreme
108 2017 Sampaio E, Rodil IF, RCP8
107 2016 Manriquez PH, Jara M RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
87 2019 Chatzinikolaou E, Gr RCP8
87 2019 Chatzinikolaou E, Gr RCP8
87 2019 Chatzinikolaou E, Gr RCP8
87 2019 Chatzinikolaou E, Gr RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
81 2020 van Colen C, Ong EZ, RCP8
80 2020 Stevenson A, Archer  RCP6
68 2009 Gooding RA, Harley C RCP8
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
56 2013 Russell BD, Connell  extreme
56 2013 Russell BD, Connell  extreme
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
50 2015 Towle EK, Enochs IC, extreme
47 2020 Horwitz R, Norin T,  RCP8
47 2020 Horwitz R, Norin T,  RCP8
44 2013 Zittier ZMC, Hirse T RCP8
42 2017 Domenici P, Torres R RCP8
42 2017 Domenici P, Torres R RCP8
38 2017 Lardies MA, Benitez  extreme
35 2016 Navarro JM, Duarte C extreme
29 2017 Ong EZ, Briffa M, Mo RCP8
21 2020 Fonseca JG, Laranjei RCP8
21 2020 Fonseca JG, Laranjei RCP8
20 2013 Burnell OW, Russell  extreme
2 2016 Cole VJ, Parker LM,  extreme

  2.81%    0.28 [ 0.03,  0.53]
  2.23%    0.59 [−0.02,  1.20]
  2.35%    0.84 [ 0.30,  1.39]

  1.93%    0.36 [−0.42,  1.13]
  2.40%    0.55 [ 0.04,  1.07]

  2.10%   −0.80 [−1.48, −0.12]
  2.63%    0.18 [−0.20,  0.56]
  2.77%    0.00 [−0.28,  0.28]
  2.78%    0.17 [−0.11,  0.44]

  2.96%   −0.07 [−0.12, −0.02]
  2.96%   −0.08 [−0.12, −0.05]
  2.13%   −0.03 [−0.70,  0.63]
  1.90%   −0.08 [−0.88,  0.71]

  2.30%    0.64 [ 0.07,  1.21]
  1.40%   −0.61 [−1.74,  0.51]

  2.66%    0.64 [ 0.28,  1.00]
  1.74%    1.06 [ 0.17,  1.95]

  1.78%   −1.54 [−2.41, −0.68]
  2.80%    0.37 [ 0.12,  0.63]

  2.54%    0.01 [−0.43,  0.44]
  2.77%   −0.51 [−0.79, −0.23]

  2.58%    0.10 [−0.31,  0.51]
  2.59%    0.58 [ 0.18,  0.99]

  1.76%    0.05 [−0.83,  0.93]
  2.64%   −0.16 [−0.53,  0.21]

  2.33%   −1.71 [−2.26, −1.15]
  2.24%   −0.26 [−0.86,  0.35]
  2.40%   −0.10 [−0.62,  0.41]

  2.94%   −0.85 [−0.94, −0.75]
  2.94%   −0.78 [−0.87, −0.69]
  2.55%   −0.07 [−0.50,  0.36]
  2.76%   −0.27 [−0.56,  0.02]
  2.43%   −0.04 [−0.54,  0.46]

  2.89%    0.25 [ 0.07,  0.42]
  2.94%    0.19 [ 0.10,  0.28]
  2.75%    0.73 [ 0.43,  1.03]
  2.93%    0.44 [ 0.33,  0.55]
  2.93%    0.48 [ 0.38,  0.59]
  2.84%    0.24 [ 0.01,  0.46]

  2.62%   −1.41 [−1.79, −1.02]

100.00%   −0.00 [−0.19,  0.18]

##
## Random-Effects Model (k = 40; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2631 (SE = 0.0723)
## tau (square root of estimated tau^2 value): 0.5129
## I^2 (total heterogeneity / total variability): 96.59%
## H^2 (total variability / sampling variability): 29.36
##
## Test for Heterogeneity:
## Q(df = 39) = 369.5507, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2214 0.0903 -2.4513 0.0142 -0.3984 -0.0444 *
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−4 −3 −2 −1 0 1 2

inverts Behaviour pH

191 2013 Arnberg M, Calosi P, extreme
109 2017 Tate RD, Benkendorff RCP8
108 2017 Sampaio E, Rodil IF, RCP8
108 2017 Sampaio E, Rodil IF, RCP8
107 2016 Manriquez PH, Jara M extreme
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
87 2019 Chatzinikolaou E, Gr extreme
87 2019 Chatzinikolaou E, Gr extreme
87 2019 Chatzinikolaou E, Gr extreme
87 2019 Chatzinikolaou E, Gr extreme
85 2018 Lemasson AJ, Hall−Sp RCP6
85 2018 Lemasson AJ, Hall−Sp RCP8
81 2020 van Colen C, Ong EZ, extreme
80 2020 Stevenson A, Archer  RCP8
68 2009 Gooding RA, Harley C RCP8
59 2016 Noisette F, Bordeyne RCP8
59 2016 Noisette F, Bordeyne extreme
56 2013 Russell BD, Connell  RCP6
56 2013 Russell BD, Connell  RCP6
56 2013 Russell BD, Connell  RCP8
56 2013 Russell BD, Connell  RCP8
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
50 2015 Towle EK, Enochs IC, RCP8
47 2020 Horwitz R, Norin T,  RCP8
47 2020 Horwitz R, Norin T,  RCP8
44 2013 Zittier ZMC, Hirse T extreme
44 2013 Zittier ZMC, Hirse T extreme
44 2013 Zittier ZMC, Hirse T RCP8
42 2017 Domenici P, Torres R extreme
42 2017 Domenici P, Torres R extreme
38 2017 Lardies MA, Benitez  RCP8
35 2016 Navarro JM, Duarte C RCP8
35 2016 Navarro JM, Duarte C RCP6
29 2017 Ong EZ, Briffa M, Mo RCP8
21 2020 Fonseca JG, Laranjei extreme
20 2013 Burnell OW, Russell  RCP6
2 2016 Cole VJ, Parker LM,  extreme

  2.88%    0.16 [−0.12,  0.43]
  1.34%    0.32 [−0.83,  1.47]
  2.41%    0.69 [ 0.15,  1.23]

  2.68%   −0.16 [−0.56,  0.23]
  2.81%    0.78 [ 0.46,  1.11]

  3.09%   −0.10 [−0.15, −0.05]
  3.09%   −0.11 [−0.16, −0.06]

  2.49%    0.03 [−0.48,  0.53]
  2.10%   −0.04 [−0.74,  0.66]
  2.54%   −0.40 [−0.87,  0.07]
  1.35%   −0.20 [−1.34,  0.95]

  2.46%   −0.53 [−1.04, −0.01]
  2.72%    0.37 [−0.01,  0.74]

  1.57%   −0.08 [−1.08,  0.91]
  2.06%   −0.72 [−1.44, −0.01]

  2.96%    0.16 [−0.06,  0.38]
  2.53%   −0.17 [−0.65,  0.30]
  2.52%   −0.40 [−0.88,  0.08]
  1.73%   −0.69 [−1.59,  0.20]
  0.92%   −1.01 [−2.55,  0.54]
  2.37%   −0.29 [−0.85,  0.27]
  1.35%   −0.35 [−1.50,  0.79]
  2.77%    0.21 [−0.14,  0.56]

  2.32%   −2.56 [−3.14, −1.97]
  2.58%   −0.37 [−0.82,  0.08]
  2.62%    0.24 [−0.19,  0.67]

  3.07%   −0.53 [−0.63, −0.42]
  3.07%   −0.45 [−0.55, −0.35]
  2.73%   −0.50 [−0.87, −0.13]
  2.80%   −0.61 [−0.94, −0.28]
  2.79%   −0.59 [−0.93, −0.26]
  2.82%   −0.96 [−1.28, −0.64]
  2.41%   −0.05 [−0.58,  0.49]

  2.98%    0.40 [ 0.20,  0.60]
  2.86%   −0.29 [−0.58,  0.00]

  3.07%   −0.11 [−0.22, −0.01]
  2.78%    0.18 [−0.16,  0.52]
  3.06%    0.17 [ 0.05,  0.28]

  2.95%    0.11 [−0.11,  0.34]
  2.34%   −1.47 [−2.05, −0.90]

100.00%   −0.22 [−0.40, −0.04]

##
## Random-Effects Model (k = 49; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2571 (SE = 0.0627)
## tau (square root of estimated tau^2 value): 0.5071
## I^2 (total heterogeneity / total variability): 96.74%
## H^2 (total variability / sampling variability): 30.70
##
## Test for Heterogeneity:
## Q(df = 48) = 1220.5124, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0233 0.0800 0.2918 0.7704 -0.1334 0.1801
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−4 −2 0 2 4

inverts Behaviour TpH

191 2013 Arnberg M, Calosi P, NA
109 2017 Tate RD, Benkendorff RCP8
108 2017 Sampaio E, Rodil IF, NA
108 2017 Sampaio E, Rodil IF, NA
108 2017 Sampaio E, Rodil IF, RCP8
108 2017 Sampaio E, Rodil IF, NA
108 2017 Sampaio E, Rodil IF, NA
108 2017 Sampaio E, Rodil IF, RCP8
107 2016 Manriquez PH, Jara M NA
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
87 2019 Chatzinikolaou E, Gr NA
87 2019 Chatzinikolaou E, Gr NA
87 2019 Chatzinikolaou E, Gr NA
87 2019 Chatzinikolaou E, Gr NA
85 2018 Lemasson AJ, Hall−Sp NA
85 2018 Lemasson AJ, Hall−Sp NA
81 2020 van Colen C, Ong EZ, NA
80 2020 Stevenson A, Archer  NA
68 2009 Gooding RA, Harley C RCP8
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
59 2016 Noisette F, Bordeyne NA
56 2013 Russell BD, Connell  NA
56 2013 Russell BD, Connell  NA
56 2013 Russell BD, Connell  RCP8
56 2013 Russell BD, Connell  RCP8
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
54 2014 Schram JB, Schoenroc RCP8
50 2015 Towle EK, Enochs IC, RCP8
47 2020 Horwitz R, Norin T,  RCP8
47 2020 Horwitz R, Norin T,  RCP8
44 2013 Zittier ZMC, Hirse T NA
44 2013 Zittier ZMC, Hirse T NA
44 2013 Zittier ZMC, Hirse T RCP8
42 2017 Domenici P, Torres R NA
42 2017 Domenici P, Torres R NA
38 2017 Lardies MA, Benitez  NA
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C NA
29 2017 Ong EZ, Briffa M, Mo RCP8
21 2020 Fonseca JG, Laranjei NA
21 2020 Fonseca JG, Laranjei NA
20 2013 Burnell OW, Russell  NA
2 2016 Cole VJ, Parker LM,  extreme

  2.03%    0.38 [−0.09,  0.85]
  2.06%    0.85 [ 0.40,  1.30]
  1.80%    0.64 [ 0.02,  1.25]
  1.92%    0.79 [ 0.24,  1.33]

  1.89%    0.47 [−0.09,  1.02]
  2.32%    0.05 [−0.22,  0.32]
  1.47%    0.79 [−0.04,  1.61]
  2.31%    0.44 [ 0.17,  0.71]
  2.32%    0.64 [ 0.37,  0.91]

  2.48%   −0.18 [−0.24, −0.11]
  2.48%   −0.19 [−0.23, −0.15]

  2.10%    0.28 [−0.15,  0.71]
  1.80%   −0.08 [−0.69,  0.53]
  1.98%   −0.20 [−0.71,  0.31]
  1.18%   −1.02 [−2.07,  0.03]
  1.88%    0.13 [−0.44,  0.70]
  2.10%    0.19 [−0.24,  0.62]
  1.19%    1.10 [ 0.06,  2.14]

  1.39%   −1.72 [−2.60, −0.84]
  2.26%    0.61 [ 0.30,  0.93]
  2.26%    0.62 [ 0.31,  0.93]
  2.16%    0.85 [ 0.46,  1.24]

  2.15%    0.19 [−0.20,  0.59]
  2.24%   −0.25 [−0.58,  0.08]
  2.09%   −0.19 [−0.63,  0.24]
  2.18%   −0.30 [−0.68,  0.07]
  1.58%   −0.28 [−1.04,  0.47]
  0.39%   −0.74 [−3.04,  1.55]
  2.13%   −0.08 [−0.49,  0.33]
  1.53%   −0.60 [−1.39,  0.19]
  2.20%    0.12 [−0.24,  0.48]

  1.95%   −0.65 [−1.18, −0.13]
  1.99%    0.09 [−0.41,  0.59]
  2.12%    0.36 [−0.06,  0.78]

  2.47%   −1.13 [−1.22, −1.04]
  2.47%   −1.02 [−1.11, −0.93]
  2.34%   −0.01 [−0.26,  0.24]
  2.23%   −0.22 [−0.56,  0.13]

  2.26%   −0.65 [−0.97, −0.33]
  2.42%   −0.08 [−0.24,  0.09]
  2.04%    0.04 [−0.43,  0.50]
  2.35%    0.17 [−0.07,  0.42]
  2.46%    0.00 [−0.10,  0.10]
  2.47%    0.19 [ 0.10,  0.28]
  2.21%    0.55 [ 0.20,  0.90]
  2.46%    0.39 [ 0.28,  0.50]

  2.43%    0.06 [−0.09,  0.22]
  2.29%    0.28 [−0.02,  0.57]

  1.21%   −2.44 [−3.46, −1.42]

100.00%    0.02 [−0.13,  0.18]

Abs_InvertBehav <- MA_TpH_abs("inverts","Behaviour", Inverts)

## Fish, Behaviour
FishBehav <- MA_TpH("fish","Behaviour", Fish,sensitivity)

##
## Random-Effects Model (k = 38; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1389 (SE = 0.0394)
## tau (square root of estimated tau^2 value): 0.3727
## I^2 (total heterogeneity / total variability): 92.99%
## H^2 (total variability / sampling variability): 14.26
##
## Test for Heterogeneity:
## Q(df = 37) = 331.8272, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0632 0.0675 0.9358 0.3494 -0.0692 0.1955
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2

fish Behaviour T

178 2018 Laubenstein TD, Jodi RCP8
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
163 2018 Jarrold MD, Munday P RCP8
163 2018 Jarrold MD, Munday P RCP8
160 2018 Maulvault AL, Santos extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G RCP8
156 2019 Laubenstein TD, Jodi RCP8
154 2017 Pistevos JCA, Nagelk RCP8
154 2017 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
151 2015 Pistevos JCA, Nagelk RCP8
149 2020 Lopes AF, Faria AM,  RCP8
146 2016 Sampaio E, Maulvault RCP8
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V extreme
145 2016 Di Santo V extreme
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
139 2018 Davis BE, Flynn EE,  RCP8
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
134 2017 Allan BJM, Domenici  RCP8
134 2017 Allan BJM, Domenici  RCP8
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
132 2015 Faleiro F, Baptista  extreme
130 2014 Domenici P, Allan BJ RCP8

  3.15%    0.46 [ 0.31,  0.61]
  1.99%    0.03 [−0.56,  0.62]
  1.94%    0.24 [−0.37,  0.85]

  2.37%   −0.14 [−0.59,  0.31]
  2.71%    0.07 [−0.26,  0.41]
  1.90%    0.55 [−0.07,  1.18]
  3.09%    0.15 [−0.03,  0.33]
  3.15%    0.11 [−0.05,  0.26]
  2.88%    0.17 [−0.10,  0.45]

  2.38%   −1.02 [−1.46, −0.57]
  2.88%   −0.31 [−0.58, −0.04]

  3.19%    0.11 [−0.02,  0.23]
  3.11%   −0.04 [−0.21,  0.14]
  3.17%    0.01 [−0.13,  0.14]
  2.92%    0.01 [−0.25,  0.27]
  2.48%    0.54 [ 0.12,  0.96]
  1.80%    1.12 [ 0.46,  1.78]

  0.45%    0.07 [−1.77,  1.91]
  2.40%    1.10 [ 0.66,  1.54]

  2.80%    0.09 [−0.21,  0.40]
  3.13%   −0.04 [−0.20,  0.12]
  1.71%    0.60 [−0.10,  1.30]

  3.21%   −0.11 [−0.22, −0.01]
  3.24%   −0.38 [−0.46, −0.30]
  3.22%   −0.11 [−0.21, −0.01]
  3.23%   −0.22 [−0.31, −0.12]

  2.92%    0.20 [−0.05,  0.46]
  2.50%    0.23 [−0.18,  0.64]
  2.44%    0.32 [−0.11,  0.74]

  3.04%   −0.06 [−0.27,  0.14]
  2.96%    0.12 [−0.12,  0.35]
  2.00%    0.88 [ 0.30,  1.47]

  2.85%   −0.57 [−0.85, −0.28]
  3.03%    0.68 [ 0.47,  0.89]

  2.96%   −0.75 [−1.00, −0.51]
  2.05%    0.01 [−0.56,  0.57]

  1.96%   −0.39 [−0.99,  0.21]
  2.78%   −0.25 [−0.56,  0.06]

100.00%    0.06 [−0.07,  0.20]

##
## Random-Effects Model (k = 33; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2096 (SE = 0.0620)
## tau (square root of estimated tau^2 value): 0.4578
## I^2 (total heterogeneity / total variability): 93.35%
## H^2 (total variability / sampling variability): 15.03
##
## Test for Heterogeneity:
## Q(df = 32) = 263.9107, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0651 0.0875 -0.7447 0.4565 -0.2365 0.1063
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Behaviour pH

178 2018 Laubenstein TD, Jodi RCP8
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
163 2018 Jarrold MD, Munday P RCP8
163 2018 Jarrold MD, Munday P RCP8
160 2018 Maulvault AL, Santos extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
156 2019 Laubenstein TD, Jodi RCP8
154 2017 Pistevos JCA, Nagelk RCP8
154 2017 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
151 2015 Pistevos JCA, Nagelk RCP8
149 2020 Lopes AF, Faria AM,  extreme
146 2016 Sampaio E, Maulvault RCP8
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
139 2018 Davis BE, Flynn EE,  extreme
139 2018 Davis BE, Flynn EE,  RCP8
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
134 2017 Allan BJM, Domenici  RCP8
134 2017 Allan BJM, Domenici  RCP8
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
132 2015 Faleiro F, Baptista  extreme
130 2014 Domenici P, Allan BJ RCP8

  3.51%    0.07 [−0.12,  0.25]
  2.52%    0.14 [−0.46,  0.74]
  3.28%    0.10 [−0.20,  0.40]

  2.22%   −0.35 [−1.07,  0.37]
  3.47%    0.01 [−0.19,  0.21]
  3.51%    0.08 [−0.10,  0.26]

  3.21%   −0.40 [−0.73, −0.07]
  2.67%   −0.65 [−1.20, −0.11]

  3.37%    0.98 [ 0.72,  1.24]
  3.57%   −0.05 [−0.18,  0.08]

  3.28%    0.59 [ 0.29,  0.90]
  2.90%    0.09 [−0.37,  0.54]
  1.71%    0.91 [−0.05,  1.86]

  1.24%   −1.58 [−2.83, −0.33]
  2.41%    0.16 [−0.49,  0.80]

  3.34%   −0.20 [−0.47,  0.08]
  3.27%   −0.28 [−0.59,  0.03]
  2.59%    0.17 [−0.40,  0.74]

  3.60%   −0.01 [−0.11,  0.10]
  3.61%   −0.21 [−0.30, −0.11]
  3.47%   −0.14 [−0.35,  0.06]
  3.31%    0.00 [−0.29,  0.29]
  3.16%    0.26 [−0.10,  0.61]
  3.06%    0.29 [−0.10,  0.68]

  3.48%   −0.17 [−0.37,  0.03]
  3.47%   −0.04 [−0.24,  0.16]
  2.23%    0.30 [−0.41,  1.02]
  3.41%    0.03 [−0.21,  0.27]
  3.46%    0.66 [ 0.45,  0.88]

  3.40%   −0.89 [−1.13, −0.64]
  3.01%   −1.05 [−1.47, −0.64]
  2.11%   −2.05 [−2.82, −1.28]
  3.18%   −0.12 [−0.47,  0.22]

100.00%   −0.07 [−0.24,  0.11]

##
## Random-Effects Model (k = 43; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1394 (SE = 0.0368)
## tau (square root of estimated tau^2 value): 0.3733
## I^2 (total heterogeneity / total variability): 93.56%
## H^2 (total variability / sampling variability): 15.53
##
## Test for Heterogeneity:
## Q(df = 42) = 348.5382, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0180 0.0633 0.2851 0.7756 -0.1060 0.1420
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Behaviour TpH

178 2018 Laubenstein TD, Jodi RCP8
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G NA
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G NA
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
163 2018 Jarrold MD, Munday P RCP8
163 2018 Jarrold MD, Munday P RCP8
160 2018 Maulvault AL, Santos extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G NA
156 2019 Laubenstein TD, Jodi RCP8
154 2017 Pistevos JCA, Nagelk RCP8
154 2017 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
151 2015 Pistevos JCA, Nagelk RCP8
149 2020 Lopes AF, Faria AM,  NA
146 2016 Sampaio E, Maulvault RCP8
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V NA
145 2016 Di Santo V NA
139 2018 Davis BE, Flynn EE,  NA
139 2018 Davis BE, Flynn EE,  RCP8
136 2012 Nowicki JP, Miller G NA
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
136 2012 Nowicki JP, Miller G NA
136 2012 Nowicki JP, Miller G NA
136 2012 Nowicki JP, Miller G RCP8
136 2012 Nowicki JP, Miller G RCP6
136 2012 Nowicki JP, Miller G NA
134 2017 Allan BJM, Domenici  RCP8
134 2017 Allan BJM, Domenici  RCP8
133 2015 Ferrari MCO, Munday  RCP8
133 2015 Ferrari MCO, Munday  RCP8
132 2015 Faleiro F, Baptista  extreme
132 2015 Faleiro F, Baptista  extreme
130 2014 Domenici P, Allan BJ RCP8

  2.76%    0.43 [ 0.28,  0.58]
  1.73%    0.13 [−0.47,  0.72]
  1.62%    0.11 [−0.54,  0.75]
  2.22%    0.07 [−0.32,  0.47]
  2.12%    0.06 [−0.38,  0.50]
  1.37%    0.00 [−0.77,  0.77]

  2.60%   −0.02 [−0.26,  0.21]
  2.78%    0.06 [−0.07,  0.20]

  2.40%   −0.27 [−0.59,  0.05]
  2.39%   −0.89 [−1.22, −0.57]

  2.51%    0.41 [ 0.13,  0.68]
  2.77%   −0.02 [−0.16,  0.12]
  2.73%   −0.06 [−0.22,  0.10]
  2.76%   −0.13 [−0.28,  0.01]

  2.27%    0.65 [ 0.27,  1.03]
  2.11%    0.54 [ 0.10,  0.98]
  1.68%    0.91 [ 0.29,  1.52]

  0.56%   −1.15 [−2.63,  0.33]
  2.03%    1.05 [ 0.58,  1.52]

  2.35%   −0.10 [−0.45,  0.24]
  2.78%   −0.06 [−0.19,  0.07]
  1.72%    0.43 [−0.16,  1.03]

  2.83%   −0.17 [−0.26, −0.08]
  2.85%   −0.28 [−0.34, −0.21]
  2.79%   −0.12 [−0.24,  0.01]

  2.84%   −0.33 [−0.41, −0.25]
  2.58%    0.14 [−0.10,  0.39]
  2.65%    0.12 [−0.09,  0.33]
  2.17%    0.20 [−0.22,  0.62]
  2.13%    0.32 [−0.11,  0.74]
  2.27%    0.34 [−0.04,  0.72]
  2.23%    0.29 [−0.10,  0.68]
  2.69%    0.14 [−0.05,  0.33]
  2.72%    0.20 [ 0.03,  0.38]

  2.70%    0.16 [−0.02,  0.34]
  2.69%   −0.23 [−0.42, −0.04]

  1.90%    0.46 [−0.06,  0.99]
  2.61%   −0.57 [−0.80, −0.33]

  2.59%    0.38 [ 0.14,  0.62]
  2.60%   −0.33 [−0.56, −0.09]
  2.12%   −1.40 [−1.83, −0.96]
  1.42%   −0.80 [−1.54, −0.06]
  2.32%   −0.28 [−0.63,  0.08]

100.00%    0.02 [−0.11,  0.14]

Abs_FishBehav <- MA_TpH_abs("fish","Behaviour", Fish)

## Invertebrate, Biomechanics
InvertBio <- MA_TpH("inverts","Biomechanics", Inverts,sensitivity)

##
## Random-Effects Model (k = 18; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0690 (SE = 0.0293)
## tau (square root of estimated tau^2 value): 0.2627
## I^2 (total heterogeneity / total variability): 94.81%
## H^2 (total variability / sampling variability): 19.25
##
## Test for Heterogeneity:
## Q(df = 17) = 160.0385, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0289 0.0701 -0.4125 0.6800 -0.1663 0.1085
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

inverts Biomechanics T

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights RCP8

106 2016 Li C, Meng Y, He C,  extreme

96 2019 Kong H, Clements JC, extreme

96 2019 Kong H, Clements JC, extreme

80 2020 Stevenson A, Archer  RCP6

78 2020 Alma L, Kram KE, Hol extreme

66 2020 Leung JYS, Russell B RCP8

60 2013 Ivanina AV, Dickinso extreme

60 2013 Ivanina AV, Dickinso extreme

53 2014 Byrne M, Smith AM, W extreme

53 2014 Byrne M, Smith AM, W RCP8

39 2014 Mackenzie CL, Ormond RCP8

27 2016 Movilla J, Calvo E,  RCP8

27 2016 Movilla J, Calvo E,  RCP8

3 2016 Collard M, Rastrick  RCP8

  3.75%   −0.01 [−0.49,  0.48]

  4.86%    0.11 [−0.24,  0.46]

  4.50%   −0.53 [−0.92, −0.14]

  5.69%   −0.05 [−0.31,  0.21]

  6.48%    0.30 [ 0.14,  0.46]

  6.96%   −0.28 [−0.35, −0.20]

  6.98%   −0.18 [−0.26, −0.11]

  3.79%   −0.61 [−1.09, −0.12]

  6.48%   −0.18 [−0.34, −0.02]

  5.93%    0.22 [−0.01,  0.45]

  7.09%   −0.00 [−0.03,  0.03]

  0.46%   −0.41 [−2.37,  1.55]

  6.25%    0.37 [ 0.18,  0.56]

  6.51%    0.43 [ 0.28,  0.59]

  5.31%   −0.56 [−0.86, −0.26]

  6.97%    0.04 [−0.04,  0.11]

  6.74%    0.01 [−0.12,  0.13]

  5.26%    0.07 [−0.23,  0.38]

100.00%   −0.03 [−0.17,  0.11]

##
## Random-Effects Model (k = 23; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0308 (SE = 0.0128)
## tau (square root of estimated tau^2 value): 0.1754
## I^2 (total heterogeneity / total variability): 91.27%
## H^2 (total variability / sampling variability): 11.46
##
## Test for Heterogeneity:
## Q(df = 22) = 144.6044, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1150 0.0440 -2.6147 0.0089 -0.2012 -0.0288 **
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1 −0.5 0 0.5 1

inverts Biomechanics pH

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights RCP6

204 2021 Lemasson AJ, Knights RCP8

106 2016 Li C, Meng Y, He C,  RCP8

96 2019 Kong H, Clements JC, extreme

96 2019 Kong H, Clements JC, extreme

80 2020 Stevenson A, Archer  RCP8

78 2020 Alma L, Kram KE, Hol RCP8

66 2020 Leung JYS, Russell B RCP8

60 2013 Ivanina AV, Dickinso RCP6

60 2013 Ivanina AV, Dickinso RCP6

53 2014 Byrne M, Smith AM, W extreme

53 2014 Byrne M, Smith AM, W RCP8

39 2014 Mackenzie CL, Ormond RCP8

27 2016 Movilla J, Calvo E,  RCP8

27 2016 Movilla J, Calvo E,  RCP8

3 2016 Collard M, Rastrick  RCP6

3 2016 Collard M, Rastrick  RCP8

  2.01%    0.09 [−0.41,  0.60]

  1.53%    0.15 [−0.46,  0.75]

  4.25%    0.10 [−0.14,  0.34]

  3.29%    0.08 [−0.24,  0.41]

  2.46%   −0.46 [−0.89, −0.03]

  2.61%   −0.58 [−0.99, −0.18]

  5.03%   −0.22 [−0.39, −0.04]

  4.91%    0.05 [−0.13,  0.23]

  5.30%   −0.46 [−0.60, −0.31]

  5.99%   −0.28 [−0.35, −0.20]

  6.03%   −0.16 [−0.23, −0.09]

  2.30%   −0.45 [−0.91,  0.00]

  5.35%   −0.24 [−0.38, −0.09]

  4.33%    0.22 [−0.01,  0.45]

  6.24%    0.00 [−0.03,  0.03]

  6.18%   −0.03 [−0.07,  0.02]

  4.80%   −0.45 [−0.65, −0.26]

  4.79%   −0.14 [−0.33,  0.06]

  3.52%   −0.20 [−0.50,  0.11]

  5.38%   −0.02 [−0.16,  0.12]

  5.94%    0.02 [−0.07,  0.10]

  3.85%    0.10 [−0.17,  0.37]

  3.89%    0.15 [−0.12,  0.42]

100.00%   −0.11 [−0.20, −0.03]

##
## Random-Effects Model (k = 24; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0603 (SE = 0.0228)
## tau (square root of estimated tau^2 value): 0.2456
## I^2 (total heterogeneity / total variability): 95.89%
## H^2 (total variability / sampling variability): 24.35
##
## Test for Heterogeneity:
## Q(df = 23) = 302.2425, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0582 0.0576 -1.0111 0.3120 -0.1711 0.0546
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1 −0.5 0 0.5 1 1.5

inverts Biomechanics TpH

204 2021 Lemasson AJ, Knights NA

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights NA

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights NA

204 2021 Lemasson AJ, Knights RCP8

204 2021 Lemasson AJ, Knights NA

204 2021 Lemasson AJ, Knights RCP8

106 2016 Li C, Meng Y, He C,  NA

96 2019 Kong H, Clements JC, extreme

96 2019 Kong H, Clements JC, extreme

80 2020 Stevenson A, Archer  NA

78 2020 Alma L, Kram KE, Hol NA

66 2020 Leung JYS, Russell B RCP8

60 2013 Ivanina AV, Dickinso NA

60 2013 Ivanina AV, Dickinso NA

53 2014 Byrne M, Smith AM, W extreme

53 2014 Byrne M, Smith AM, W extreme

53 2014 Byrne M, Smith AM, W RCP8

53 2014 Byrne M, Smith AM, W NA

39 2014 Mackenzie CL, Ormond NA

27 2016 Movilla J, Calvo E,  RCP8

27 2016 Movilla J, Calvo E,  RCP8

3 2016 Collard M, Rastrick  NA

  2.32%    0.21 [−0.35,  0.77]

  2.62%    0.17 [−0.33,  0.68]

  4.26%    0.23 [−0.03,  0.48]

  2.50%   −0.05 [−0.58,  0.48]

  3.22%   −0.23 [−0.63,  0.18]

  2.96%   −0.35 [−0.80,  0.09]

  4.70%    0.21 [ 0.01,  0.41]

  4.71%   −0.04 [−0.24,  0.16]

  5.08%    0.08 [−0.06,  0.22]

  5.36%   −0.55 [−0.62, −0.47]

  5.36%   −0.33 [−0.41, −0.26]

  2.91%   −0.45 [−0.91,  0.00]

  4.76%   −0.37 [−0.56, −0.18]

  4.73%   −0.21 [−0.40, −0.01]

  5.48%   −0.03 [−0.06, −0.00]

  5.48%   −0.06 [−0.08, −0.03]

  4.19%   −0.14 [−0.41,  0.12]

  2.80%    0.63 [ 0.16,  1.10]

  5.03%    0.37 [ 0.23,  0.52]

  3.34%   −0.06 [−0.45,  0.33]

  3.89%   −0.49 [−0.80, −0.18]

  5.17%   −0.01 [−0.13,  0.12]

  4.92%    0.14 [−0.02,  0.31]

  4.20%    0.16 [−0.11,  0.43]

100.00%   −0.06 [−0.17,  0.05]

Abs_InvertBio <- MA_TpH_abs("inverts","Biomechanics", Inverts)

## Invertebrate, Development
InvertDev <- MA_TpH("inverts","Development", Inverts,sensitivity)

##
## Random-Effects Model (k = 72; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.3822 (SE = 0.0706)
## tau (square root of estimated tau^2 value): 0.6182
## I^2 (total heterogeneity / total variability): 99.63%
## H^2 (total variability / sampling variability): 272.67
##
## Test for Heterogeneity:
## Q(df = 71) = 2933.6282, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.1487 0.0775 -1.9188 0.0550 -0.3006 0.0032 .
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−40 −20 0 20 40

inverts Development T

200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
198 2014 Kamya PZ, Dworjanyn  RCP6
192 2015 Baragi LV, Anil AC extreme
192 2015 Baragi LV, Anil AC extreme
191 2013 Arnberg M, Calosi P, RCP8
191 2013 Arnberg M, Calosi P, RCP8
123 2012 Ericson JA, Ho MA, M RCP8
123 2012 Ericson JA, Ho MA, M RCP6
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
117 2014 Nguyen HD, Byrne M extreme
114 2013 Chua CM, Leggat W, M RCP8
114 2013 Chua CM, Leggat W, M RCP8
114 2013 Chua CM, Leggat W, M RCP8
114 2013 Chua CM, Leggat W, M RCP8
112 2014 Rosa R, Trübenbach K RCP6
112 2014 Rosa R, Trübenbach K RCP6
112 2014 Rosa R, Trübenbach K RCP6
111 2013 Byrne M, Ho MA, Kole RCP6
104 2017 Karelitz SE, Uthicke extreme
104 2017 Karelitz SE, Uthicke extreme
99 2019 Mos B, Dworjanyn SA, RCP8
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
93 2018 Gravinese PM, Enochs RCP6
83 2019 Leiva NV, Manriquez  extreme
83 2019 Leiva NV, Manriquez  extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  RCP8
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  RCP8
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
72 2014 Ko GWK, Dineshram R, extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y extreme
51 2015 Schutter M, Nozawa Y extreme
48 2017 Visconti G, Gianguzz extreme
48 2017 Visconti G, Gianguzz extreme
45 2013 Wolfe K, Dworjanyn S extreme
40 2018 Parker LM, O...Connor  extreme
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  RCP6
25 2017 Gibbin EM, Chakravar RCP8
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S RCP6
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  extreme
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  1.38%    1.95 [  1.50,  2.40]
  1.38%    1.97 [  1.52,  2.42]

  1.53%    0.13 [ −0.06,  0.32]
  1.53%    0.24 [  0.05,  0.43]

  1.56%    0.06 [ −0.02,  0.13]
  1.49%   −0.24 [ −0.52,  0.03]
  1.53%   −0.07 [ −0.28,  0.13]

  1.54%   −0.21 [ −0.39, −0.03]
  1.53%    0.14 [ −0.07,  0.34]

  1.57%   −0.11 [ −0.18, −0.04]
  1.57%   −0.02 [ −0.04,  0.00]
  1.12%   −0.23 [ −1.00,  0.55]

  1.42%   −0.51 [ −0.90, −0.12]
  1.55%   −0.10 [ −0.24,  0.05]
  1.47%    0.28 [ −0.03,  0.60]

  1.56%   −0.26 [ −0.34, −0.18]
  1.34%   −0.66 [ −1.17, −0.16]
  1.57%   −0.13 [ −0.17, −0.09]
  1.52%   −0.03 [ −0.25,  0.20]

  1.57%   −0.14 [ −0.16, −0.12]
  0.96%   −0.33 [ −1.29,  0.63]
  1.48%   −0.09 [ −0.39,  0.21]

  1.42%   −2.19 [ −2.59, −1.79]
  1.56%   −0.96 [ −1.07, −0.85]

  1.37%    0.23 [ −0.23,  0.70]
  1.14%    0.53 [ −0.22,  1.27]

  1.57%   −0.12 [ −0.18, −0.06]
  1.57%   −0.11 [ −0.17, −0.06]
  1.57%   −0.08 [ −0.16, −0.01]

  0.30%    4.61 [  2.11,  7.10]
  0.35%    0.84 [ −1.41,  3.08]

  0.83%   −0.51 [ −1.66,  0.63]
  1.57%   −0.52 [ −0.56, −0.48]
  1.30%   −1.13 [ −1.69, −0.58]
  1.44%   −0.08 [ −0.45,  0.28]
  0.94%   −0.97 [ −1.96,  0.02]
  1.34%   −0.48 [ −0.97,  0.02]
  1.54%   −0.10 [ −0.29,  0.08]
  1.55%    0.08 [ −0.04,  0.21]
  1.54%    0.58 [  0.40,  0.76]

  1.56%   −0.10 [ −0.18, −0.02]
  1.57%   −0.05 [ −0.12,  0.02]

  1.54%   −0.68 [ −0.85, −0.50]
  1.56%   −0.12 [ −0.24, −0.01]
  1.53%   −0.53 [ −0.74, −0.32]
  1.56%   −0.09 [ −0.17, −0.01]
  1.54%   −0.21 [ −0.40, −0.03]
  1.56%   −0.15 [ −0.26, −0.03]

  1.54%    0.06 [ −0.13,  0.24]
  1.55%    0.04 [ −0.10,  0.18]

  1.52%   −0.03 [ −0.25,  0.18]
  1.49%   −0.07 [ −0.35,  0.21]
  0.10%   −1.13 [ −5.78,  3.52]

  0.00%   −2.67 [−32.70, 27.35]
  1.00%    0.23 [ −0.68,  1.15]

  1.22%   −0.49 [ −1.14,  0.15]
  1.57%   −0.02 [ −0.04, −0.00]

  1.53%    0.13 [ −0.08,  0.34]
  1.44%   −0.51 [ −0.87, −0.15]
  1.12%   −0.43 [ −1.20,  0.34]
  1.56%    0.09 [ −0.01,  0.18]

  1.56%   −0.37 [ −0.49, −0.25]
  1.56%    0.68 [  0.60,  0.75]

  1.56%   −1.56 [ −1.67, −1.45]
  1.47%   −1.05 [ −1.37, −0.73]
  1.53%   −1.84 [ −2.05, −1.63]
  1.53%   −1.33 [ −1.54, −1.13]

  1.57%    0.01 [ −0.01,  0.04]
  1.51%    0.61 [  0.37,  0.85]
  1.49%    0.40 [  0.11,  0.68]

  1.53%   −0.01 [ −0.21,  0.19]
  1.57%   −0.01 [ −0.04,  0.01]

100.00%   −0.15 [ −0.30,  0.00]

##
## Random-Effects Model (k = 108; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0547 (SE = 0.0097)
## tau (square root of estimated tau^2 value): 0.2338
## I^2 (total heterogeneity / total variability): 97.89%
## H^2 (total variability / sampling variability): 47.43
##
## Test for Heterogeneity:
## Q(df = 107) = 1972.8062, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0946 0.0266 -3.5614 0.0004 -0.1467 -0.0426 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>

## Warning: Ratio of largest to smallest sampling variance extremely large. May not
## be able to obtain stable results.
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RE Model

−10 −5 0 5 10

inverts Development pH

200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings RCP6
198 2014 Kamya PZ, Dworjanyn  extreme
198 2014 Kamya PZ, Dworjanyn  RCP8
192 2015 Baragi LV, Anil AC RCP8
192 2015 Baragi LV, Anil AC RCP8
191 2013 Arnberg M, Calosi P, extreme
191 2013 Arnberg M, Calosi P, extreme
123 2012 Ericson JA, Ho MA, M extreme
123 2012 Ericson JA, Ho MA, M RCP8
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M RCP8
114 2013 Chua CM, Leggat W, M RCP6
114 2013 Chua CM, Leggat W, M RCP6
114 2013 Chua CM, Leggat W, M RCP6
114 2013 Chua CM, Leggat W, M RCP6
112 2014 Rosa R, Trübenbach K extreme
112 2014 Rosa R, Trübenbach K extreme
112 2014 Rosa R, Trübenbach K extreme
111 2013 Byrne M, Ho MA, Kole extreme
111 2013 Byrne M, Ho MA, Kole RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
104 2017 Karelitz SE, Uthicke RCP8
99 2019 Mos B, Dworjanyn SA, extreme
99 2019 Mos B, Dworjanyn SA, RCP8
99 2019 Mos B, Dworjanyn SA, extreme
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
93 2018 Gravinese PM, Enochs RCP8
83 2019 Leiva NV, Manriquez  extreme
83 2019 Leiva NV, Manriquez  extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  RCP8
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  RCP8
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
74 2020 Pitts KA, Campbell J RCP6
72 2014 Ko GWK, Dineshram R, extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M RCP8
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M RCP8
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar RCP8
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar RCP8
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M extreme
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y RCP8
51 2015 Schutter M, Nozawa Y RCP8
51 2015 Schutter M, Nozawa Y RCP8
48 2017 Visconti G, Gianguzz RCP8
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S RCP8
40 2018 Parker LM, O...Connor  RCP8
37 2010 Sheppard Brennand H, extreme
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  RCP8
25 2017 Gibbin EM, Chakravar extreme
23 2015 Garcia E, Clemente S RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  RCP8
12 2017 Sarmento VC, Parreir RCP8
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir RCP8
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir RCP8
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  0.55%    0.66 [ 0.13,  1.20]
  0.43%    0.38 [−0.27,  1.02]

  0.92%   −0.09 [−0.38,  0.20]
  0.99%   −0.16 [−0.42,  0.09]

  0.94%   −0.43 [−0.71, −0.16]
  1.24%   −0.20 [−0.30, −0.10]
  0.94%   −0.08 [−0.36,  0.20]
  1.09%    0.00 [−0.20,  0.20]

  1.06%   −0.09 [−0.30,  0.12]
  0.15%   −1.45 [−2.71, −0.20]
  1.29%   −0.03 [−0.06, −0.01]
  1.29%   −0.01 [−0.03,  0.01]
  0.35%    0.49 [−0.27,  1.24]

  0.25%   −0.17 [−1.10,  0.76]
  1.00%    0.07 [−0.18,  0.32]
  0.95%    0.04 [−0.23,  0.32]

  0.96%   −0.40 [−0.67, −0.13]
  1.16%   −0.16 [−0.31, −0.00]
  0.96%   −0.18 [−0.44,  0.09]
  0.87%    0.11 [−0.21,  0.43]
  1.27%    0.11 [ 0.05,  0.17]

  1.06%   −0.01 [−0.23,  0.20]
  1.29%   −0.10 [−0.13, −0.08]
  1.11%   −0.01 [−0.19,  0.18]

  1.29%    0.30 [ 0.28,  0.32]
  1.19%    0.01 [−0.13,  0.14]

  0.92%   −0.54 [−0.84, −0.25]
  0.79%   −0.19 [−0.56,  0.18]
  1.26%    0.00 [−0.07,  0.07]
  1.18%    0.01 [−0.14,  0.15]

  1.27%   −0.04 [−0.10,  0.02]
  1.27%    0.04 [−0.02,  0.10]

  1.26%   −0.03 [−0.11,  0.05]
  0.60%    0.04 [−0.45,  0.53]
  0.66%    0.00 [−0.45,  0.45]
  0.10%    0.24 [−1.32,  1.79]
  0.14%    0.31 [−1.01,  1.63]

  1.27%   −0.09 [−0.15, −0.03]
  1.28%   −0.16 [−0.21, −0.11]

  1.27%    0.13 [ 0.07,  0.19]
  0.06%    4.61 [ 2.52,  6.69]

  0.04%    0.55 [−1.89,  2.99]
  0.12%   −0.17 [−1.64,  1.29]
  0.13%   −0.33 [−1.69,  1.03]

  1.27%    0.11 [ 0.06,  0.17]
  1.28%    0.06 [ 0.02,  0.09]

  0.65%   −1.21 [−1.67, −0.75]
  0.52%   −1.26 [−1.82, −0.70]
  0.39%   −0.95 [−1.65, −0.26]
  0.39%   −0.75 [−1.44, −0.06]
  0.27%   −0.49 [−1.39,  0.41]
  0.75%   −0.39 [−0.77,  0.00]

  1.10%   −0.89 [−1.08, −0.70]
  1.07%   −0.34 [−0.55, −0.13]
  1.26%   −0.20 [−0.26, −0.13]
  1.27%   −0.11 [−0.18, −0.05]
  1.28%   −0.06 [−0.09, −0.02]
  1.23%   −0.09 [−0.19,  0.01]

  1.22%   −0.12 [−0.23, −0.01]
  1.26%   −0.03 [−0.10,  0.04]

  1.09%   −0.29 [−0.48, −0.09]
  1.02%   −0.35 [−0.59, −0.12]
  1.08%   −0.22 [−0.43, −0.02]
  1.23%   −0.12 [−0.23, −0.01]
  1.20%   −0.14 [−0.27, −0.01]
  1.26%   −0.06 [−0.13,  0.01]
  1.26%   −0.01 [−0.09,  0.06]
  1.24%   −0.00 [−0.10,  0.09]

  0.60%   −1.37 [−1.86, −0.88]
  0.94%   −0.26 [−0.54,  0.01]
  0.99%   −0.12 [−0.37,  0.13]

  0.03%   −4.50 [−7.49, −1.52]
  0.84%   −0.31 [−0.65,  0.02]
  1.04%   −0.09 [−0.32,  0.13]
  0.53%   −0.18 [−0.73,  0.37]
  0.47%   −0.20 [−0.81,  0.40]
  0.85%   −0.09 [−0.42,  0.24]
  0.19%   −0.39 [−1.49,  0.72]
  0.49%   −0.20 [−0.79,  0.39]
  0.90%   −0.08 [−0.39,  0.22]
  1.28%    0.02 [−0.01,  0.05]
  1.17%    0.02 [−0.13,  0.16]
  1.11%    0.04 [−0.15,  0.22]

  0.49%   −0.23 [−0.82,  0.36]
  1.24%   −0.94 [−1.04, −0.85]
  1.29%   −0.00 [−0.02,  0.02]
  1.29%    0.00 [−0.02,  0.02]
  0.99%    0.23 [−0.02,  0.48]

  0.70%   −0.02 [−0.44,  0.41]
  0.74%   −0.24 [−0.63,  0.15]
  0.64%   −0.35 [−0.81,  0.11]
  1.25%   −0.02 [−0.10,  0.06]

  1.06%   −0.37 [−0.58, −0.16]
  1.27%    0.15 [ 0.09,  0.22]

  1.26%    0.06 [−0.01,  0.13]
  0.96%    0.04 [−0.23,  0.31]
  1.04%    0.01 [−0.22,  0.24]

  1.28%   −0.00 [−0.04,  0.03]
  1.28%   −0.01 [−0.04,  0.03]

  1.29%   −0.04 [−0.07, −0.01]
  0.99%    0.64 [ 0.39,  0.89]
  0.97%    0.40 [ 0.13,  0.66]

  0.80%   −0.11 [−0.46,  0.25]
  0.99%   −0.07 [−0.32,  0.19]
  0.71%    0.29 [−0.13,  0.70]
  1.08%    0.24 [ 0.03,  0.44]

  0.85%    0.10 [−0.23,  0.43]
  1.29%   −0.01 [−0.04,  0.01]

100.00%   −0.09 [−0.15, −0.04]

##
## Random-Effects Model (k = 129; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.5652 (SE = 0.0763)
## tau (square root of estimated tau^2 value): 0.7518
## I^2 (total heterogeneity / total variability): 99.73%
## H^2 (total variability / sampling variability): 377.32
##
## Test for Heterogeneity:
## Q(df = 128) = 9737.9184, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2827 0.0695 -4.0705 <.0001 -0.4189 -0.1466 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

## Warning: Ratio of largest to smallest sampling variance extremely large. May not
## be able to obtain stable results.
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RE Model

−300 −200 −100 0 100 200

inverts Development TpH

200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings NA
200 2015 Bylenga CH, Cummings RCP6
200 2015 Bylenga CH, Cummings RCP8
200 2015 Bylenga CH, Cummings NA
200 2015 Bylenga CH, Cummings RCP6
198 2014 Kamya PZ, Dworjanyn  NA
198 2014 Kamya PZ, Dworjanyn  NA
192 2015 Baragi LV, Anil AC NA
192 2015 Baragi LV, Anil AC NA
191 2013 Arnberg M, Calosi P, NA
191 2013 Arnberg M, Calosi P, NA
123 2012 Ericson JA, Ho MA, M NA
123 2012 Ericson JA, Ho MA, M RCP8
123 2012 Ericson JA, Ho MA, M NA
123 2012 Ericson JA, Ho MA, M RCP8
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
119 2012 Pansch C, Nasrolahi  extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M NA
114 2013 Chua CM, Leggat W, M NA
114 2013 Chua CM, Leggat W, M NA
114 2013 Chua CM, Leggat W, M NA
114 2013 Chua CM, Leggat W, M NA
112 2014 Rosa R, Trübenbach K NA
112 2014 Rosa R, Trübenbach K NA
112 2014 Rosa R, Trübenbach K NA
111 2013 Byrne M, Ho MA, Kole RCP8
111 2013 Byrne M, Ho MA, Kole NA
104 2017 Karelitz SE, Uthicke NA
104 2017 Karelitz SE, Uthicke NA
99 2019 Mos B, Dworjanyn SA, NA
99 2019 Mos B, Dworjanyn SA, RCP8
99 2019 Mos B, Dworjanyn SA, NA
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
93 2018 Gravinese PM, Enochs NA
83 2019 Leiva NV, Manriquez  extreme
83 2019 Leiva NV, Manriquez  extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  NA
76 2011 Byrne M, Ho M, Wong  NA
76 2011 Byrne M, Ho M, Wong  RCP8
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  extreme
76 2011 Byrne M, Ho M, Wong  NA
76 2011 Byrne M, Ho M, Wong  NA
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings NA
75 2017 Bylenga CH, Cummings RCP6
74 2020 Pitts KA, Campbell J RCP6
72 2014 Ko GWK, Dineshram R, extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M NA
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M NA
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M NA
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M extreme
69 2014 Hardy NA,  Byrne M NA
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar NA
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar NA
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M NA
58 2014 Pecorino D, Barker M RCP8
51 2015 Schutter M, Nozawa Y NA
51 2015 Schutter M, Nozawa Y NA
51 2015 Schutter M, Nozawa Y NA
48 2017 Visconti G, Gianguzz NA
48 2017 Visconti G, Gianguzz NA
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S NA
40 2018 Parker LM, O...Connor  NA
37 2010 Sheppard Brennand H, NA
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  NA
25 2017 Gibbin EM, Chakravar NA
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S NA
23 2015 Garcia E, Clemente S NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir NA
12 2017 Sarmento VC, Parreir extreme
12 2017 Sarmento VC, Parreir NA
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  0.78%    1.91 [   1.45,   2.36]
  0.78%    1.98 [   1.53,   2.43]
  0.78%    1.96 [   1.50,   2.41]

  0.84%    0.00 [  −0.17,   0.17]
  0.83%    0.17 [  −0.08,   0.41]
  0.84%    0.13 [  −0.08,   0.35]

  0.85%   −0.30 [  −0.45,  −0.16]
  0.85%   −0.06 [  −0.17,   0.05]

  0.82%   −0.39 [  −0.71,  −0.08]
  0.85%   −0.15 [  −0.29,  −0.01]
  0.84%   −0.21 [  −0.39,  −0.03]

  0.81%    0.01 [  −0.33,   0.35]
  0.85%   −0.12 [  −0.17,  −0.07]
  0.85%   −0.12 [  −0.17,  −0.06]
  0.85%   −0.02 [  −0.05,   0.01]
  0.85%   −0.01 [  −0.03,   0.01]
  0.63%   −0.23 [  −1.12,   0.66]
  0.71%   −0.39 [  −1.04,   0.26]
  0.81%   −0.24 [  −0.59,   0.11]
  0.82%   −0.13 [  −0.45,   0.18]

  0.81%   −0.57 [  −0.93,  −0.22]
  0.83%   −0.20 [  −0.45,   0.05]

  0.84%   −0.25 [  −0.41,  −0.08]
  0.82%    0.30 [  −0.00,   0.61]

  0.85%   −0.47 [  −0.55,  −0.39]
  0.82%   −0.18 [  −0.49,   0.13]

  0.85%   −0.22 [  −0.25,  −0.19]
  0.83%   −0.04 [  −0.28,   0.21]

  0.85%    0.18 [   0.16,   0.20]
  0.72%   −0.21 [  −0.85,   0.43]

  0.82%   −0.37 [  −0.68,  −0.07]
  0.80%   −0.58 [  −0.95,  −0.21]
  0.81%   −2.50 [  −2.86,  −2.14]
  0.85%   −0.93 [  −0.97,  −0.89]

  0.78%    0.47 [   0.01,   0.94]
  0.77%    0.26 [  −0.22,   0.75]
  0.72%    0.58 [  −0.06,   1.22]
  0.71%    0.57 [  −0.09,   1.23]

  0.85%   −0.27 [  −0.33,  −0.21]
  0.85%   −0.23 [  −0.28,  −0.17]
  0.85%   −0.10 [  −0.18,  −0.02]

  0.33%    4.61 [   2.76,   6.45]
  0.25%    0.71 [  −1.56,   2.98]

  0.50%   −0.22 [  −1.45,   1.00]
  0.56%   −0.51 [  −1.59,   0.57]

  0.85%   −0.49 [  −0.57,  −0.41]
  0.85%   −0.51 [  −0.54,  −0.48]
  0.73%   −1.45 [  −2.05,  −0.85]
  0.73%   −0.82 [  −1.42,  −0.22]
  0.82%   −0.82 [  −1.11,  −0.52]
  0.79%   −0.64 [  −1.05,  −0.24]
  0.67%   −3.99 [  −4.78,  −3.21]
  0.54%   −2.31 [  −3.43,  −1.20]
  0.13%   −5.01 [  −8.45,  −1.56]
  0.62%   −1.30 [  −2.21,  −0.38]
  0.85%   −0.45 [  −0.59,  −0.32]
  0.75%   −0.34 [  −0.87,   0.20]

  0.82%   −0.33 [  −0.60,  −0.05]
  0.84%   −1.12 [  −1.32,  −0.92]
  0.84%   −0.29 [  −0.47,  −0.12]
  0.85%   −0.19 [  −0.26,  −0.11]
  0.85%   −0.21 [  −0.33,  −0.09]
  0.85%   −0.18 [  −0.27,  −0.09]
  0.85%   −0.19 [  −0.28,  −0.11]
  0.85%   −0.11 [  −0.17,  −0.05]
  0.85%   −0.06 [  −0.12,   0.01]

  0.84%   −0.55 [  −0.74,  −0.36]
  0.85%   −0.55 [  −0.69,  −0.41]
  0.85%   −0.60 [  −0.75,  −0.46]
  0.85%   −0.23 [  −0.35,  −0.11]
  0.84%   −0.27 [  −0.43,  −0.11]
  0.85%   −0.14 [  −0.25,  −0.04]
  0.84%   −0.78 [  −0.97,  −0.58]
  0.84%   −0.85 [  −1.02,  −0.67]
  0.84%   −0.68 [  −0.88,  −0.47]
  0.85%   −0.27 [  −0.34,  −0.20]
  0.85%   −0.21 [  −0.33,  −0.10]
  0.85%   −0.08 [  −0.13,  −0.02]
  0.85%   −0.02 [  −0.07,   0.03]
  0.85%   −0.11 [  −0.23,   0.00]
  0.85%   −0.08 [  −0.18,   0.02]

  0.85%   −0.12 [  −0.22,  −0.03]
  0.74%   −1.26 [  −1.84,  −0.68]
  0.83%   −0.22 [  −0.47,   0.03]
  0.83%   −0.04 [  −0.28,   0.20]

  0.31%   −5.20 [  −7.16,  −3.23]
  0.83%   −0.52 [  −0.75,  −0.28]
  0.84%   −0.18 [  −0.37,   0.02]
  0.65%   −0.29 [  −1.12,   0.55]
  0.68%   −0.25 [  −0.98,   0.48]
  0.78%   −0.14 [  −0.60,   0.31]
  0.47%   −0.46 [  −1.79,   0.87]
  0.58%   −0.35 [  −1.35,   0.65]
  0.75%   −0.19 [  −0.73,   0.36]
  0.81%   −0.12 [  −0.47,   0.22]
  0.04%   −1.41 [  −8.14,   5.33]

  0.00%   −4.50 [−202.46, 193.45]
  0.68%    0.48 [  −0.25,   1.22]
  0.73%    0.30 [  −0.31,   0.90]

  0.84%   −1.87 [  −2.05,  −1.69]
  0.85%   −0.10 [  −0.13,  −0.06]

  0.85%    0.01 [  −0.01,   0.03]
  0.83%    0.23 [   0.00,   0.46]

  0.80%   −0.55 [  −0.92,  −0.18]
  0.81%   −0.56 [  −0.92,  −0.20]
  0.73%   −0.02 [  −0.61,   0.58]
  0.85%    0.08 [  −0.01,   0.17]
  0.85%    0.73 [   0.63,   0.82]
  0.85%    1.26 [   1.18,   1.34]
  0.85%    1.09 [   1.00,   1.18]

  0.84%   −1.51 [  −1.72,  −1.30]
  0.85%   −1.56 [  −1.69,  −1.43]
  0.85%   −1.00 [  −1.09,  −0.90]
  0.85%   −1.03 [  −1.15,  −0.91]
  0.83%   −1.81 [  −2.05,  −1.57]
  0.84%   −1.88 [  −2.09,  −1.67]
  0.84%   −1.31 [  −1.50,  −1.11]
  0.84%   −1.32 [  −1.52,  −1.13]

  0.85%    0.02 [  −0.01,   0.05]
  0.85%    0.00 [  −0.03,   0.03]

  0.85%   −0.06 [  −0.09,  −0.04]
  0.83%    0.55 [   0.30,   0.80]
  0.83%    0.56 [   0.31,   0.80]
  0.82%    0.35 [   0.04,   0.67]

  0.83%   −0.12 [  −0.37,   0.14]
  0.83%    0.21 [  −0.04,   0.45]
  0.82%    0.06 [  −0.24,   0.37]
  0.83%    0.27 [   0.04,   0.50]

  0.82%   −0.14 [  −0.45,   0.16]

100.00%   −0.28 [  −0.42,  −0.15]

Abs_InvertDev <- MA_TpH_abs("inverts","Development", Inverts)

## Warning: Ratio of largest to smallest sampling variance extremely large. May not
## be able to obtain stable results.

## Fish, Development
FishDev <- MA_TpH("fish","Development", Fish,sensitivity)

##
## Random-Effects Model (k = 19; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1014 (SE = 0.0348)
## tau (square root of estimated tau^2 value): 0.3185
## I^2 (total heterogeneity / total variability): 99.57%
## H^2 (total variability / sampling variability): 232.54
##
## Test for Heterogeneity:
## Q(df = 18) = 2632.5175, p-val < .0001
##
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## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.2365 0.0742 -3.1876 0.0014 -0.3819 -0.0911 **
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1.5 −1 −0.5 0 0.5

fish Development T

184 2021 Alter K, Peck MA RCP8

184 2021 Alter K, Peck MA RCP6

184 2021 Alter K, Peck MA RCP8

184 2021 Alter K, Peck MA RCP6

183 2019 Murray CS, Wiley D,  extreme

183 2019 Murray CS, Wiley D,  RCP8

180 2018 Watson SA, Bridie J. RCP8

179 2018 Gobler CJ, Merlo LR, extreme

175 2018 Leo E, Dahlke FT, St RCP8

175 2018 Leo E, Dahlke FT, St extreme

173 2014 Pope EC, Ellis RP, S RCP6

171 2015 Di Santo V extreme

171 2015 Di Santo V extreme

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

170 2014 Rosa R, Baptista M,  extreme

169 2014 Pimentel MS, Faleiro RCP8

151 2015 Pistevos JCA, Nagelk RCP8

141 2015 Miller GM, Kroon FJ, RCP6

  5.36%   −0.04 [−0.11,  0.03]

  5.42%   −0.01 [−0.03,  0.01]

  4.40%   −0.79 [−1.09, −0.49]

  5.36%   −1.05 [−1.12, −0.98]

  5.28%   −0.05 [−0.15,  0.05]

  5.29%    0.10 [−0.00,  0.19]

  5.42%   −0.21 [−0.23, −0.19]

  5.26%   −0.72 [−0.83, −0.60]

  5.38%   −0.02 [−0.08,  0.04]

  5.41%   −0.04 [−0.06, −0.01]

  5.33%    0.18 [ 0.10,  0.27]

  5.40%   −0.17 [−0.21, −0.13]

  5.29%   −0.05 [−0.15,  0.05]

  5.40%   −0.35 [−0.39, −0.30]

  5.38%   −0.10 [−0.16, −0.05]

  4.44%   −0.41 [−0.71, −0.12]

  5.42%   −0.54 [−0.56, −0.52]

  5.34%   −0.33 [−0.41, −0.25]

  5.40%   −0.03 [−0.08,  0.01]

100.00%   −0.24 [−0.38, −0.09]

##
## Random-Effects Model (k = 15; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0660 (SE = 0.0262)
## tau (square root of estimated tau^2 value): 0.2570
## I^2 (total heterogeneity / total variability): 99.27%
## H^2 (total variability / sampling variability): 136.14
##
## Test for Heterogeneity:
## Q(df = 14) = 4690.1818, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0714 0.0680 -1.0498 0.2938 -0.2048 0.0619
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1 −0.5 0 0.5

fish Development pH

184 2021 Alter K, Peck MA extreme

184 2021 Alter K, Peck MA extreme

183 2019 Murray CS, Wiley D,  extreme

183 2019 Murray CS, Wiley D,  RCP8

180 2018 Watson SA, Bridie J. RCP8

179 2018 Gobler CJ, Merlo LR, extreme

175 2018 Leo E, Dahlke FT, St RCP8

173 2014 Pope EC, Ellis RP, S RCP8

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

170 2014 Rosa R, Baptista M,  extreme

169 2014 Pimentel MS, Faleiro extreme

151 2015 Pistevos JCA, Nagelk RCP8

141 2015 Miller GM, Kroon FJ, RCP8

141 2015 Miller GM, Kroon FJ, RCP6

  6.97%   −0.04 [−0.08,  0.00]

  5.41%   −0.09 [−0.36,  0.19]

  6.77%   −0.18 [−0.27, −0.08]

  6.61%   −0.30 [−0.42, −0.17]

  7.00%    0.00 [−0.02,  0.02]

  6.43%    0.07 [−0.08,  0.23]

  6.96%   −0.07 [−0.11, −0.03]

  6.83%   −0.02 [−0.10,  0.06]

  6.92%    0.43 [ 0.38,  0.49]

  6.50%   −0.03 [−0.17,  0.11]

  5.80%    0.06 [−0.17,  0.29]

  7.00%   −0.80 [−0.82, −0.78]

  6.86%    0.02 [−0.06,  0.09]

  6.99%   −0.07 [−0.10, −0.05]

  6.97%   −0.04 [−0.08, −0.00]

100.00%   −0.07 [−0.20,  0.06]

##
## Random-Effects Model (k = 21; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1722 (SE = 0.0557)
## tau (square root of estimated tau^2 value): 0.4150
## I^2 (total heterogeneity / total variability): 99.62%
## H^2 (total variability / sampling variability): 261.20
##
## Test for Heterogeneity:
## Q(df = 20) = 12571.3841, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.3266 0.0916 -3.5658 0.0004 -0.5061 -0.1471 ***
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−1.5 −1 −0.5 0 0.5

fish Development TpH

184 2021 Alter K, Peck MA NA

184 2021 Alter K, Peck MA NA

184 2021 Alter K, Peck MA NA

184 2021 Alter K, Peck MA NA

183 2019 Murray CS, Wiley D,  NA

183 2019 Murray CS, Wiley D,  extreme

183 2019 Murray CS, Wiley D,  RCP8

183 2019 Murray CS, Wiley D,  NA

180 2018 Watson SA, Bridie J. RCP8

179 2018 Gobler CJ, Merlo LR, extreme

175 2018 Leo E, Dahlke FT, St NA

175 2018 Leo E, Dahlke FT, St RCP8

173 2014 Pope EC, Ellis RP, S NA

171 2015 Di Santo V NA

171 2015 Di Santo V NA

171 2015 Di Santo V RCP8

171 2015 Di Santo V RCP8

170 2014 Rosa R, Baptista M,  extreme

169 2014 Pimentel MS, Faleiro NA

151 2015 Pistevos JCA, Nagelk RCP8

141 2015 Miller GM, Kroon FJ, NA

  4.86%   −0.06 [−0.10, −0.01]

  4.82%   −0.25 [−0.34, −0.17]

  4.70%   −0.97 [−1.13, −0.81]

  4.22%   −1.00 [−1.31, −0.68]

  4.76%   −0.18 [−0.31, −0.06]

  4.53%   −0.31 [−0.53, −0.08]

  4.80%   −0.12 [−0.22, −0.02]

  4.72%   −0.38 [−0.53, −0.24]

  4.87%   −0.19 [−0.20, −0.17]

  4.66%   −0.97 [−1.15, −0.80]

  4.83%   −0.13 [−0.20, −0.05]

  4.80%   −0.08 [−0.18,  0.02]

  4.84%    0.21 [ 0.14,  0.27]

  4.85%    0.22 [ 0.17,  0.27]

  4.86%   −0.20 [−0.24, −0.17]

  4.83%   −0.01 [−0.08,  0.07]

  4.86%   −0.38 [−0.41, −0.34]

  4.61%   −0.35 [−0.54, −0.16]

  4.87%   −1.44 [−1.46, −1.42]

  4.84%   −0.34 [−0.40, −0.27]

  4.86%   −0.06 [−0.11, −0.02]

100.00%   −0.33 [−0.51, −0.15]

Abs_FishDev <- MA_TpH_abs("fish","Development", Fish)

## Invertebrate, Growth
InvertGrowth <- MA_TpH("inverts","Growth", Inverts,sensitivity)

##
## Random-Effects Model (k = 92; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1034 (SE = 0.0173)
## tau (square root of estimated tau^2 value): 0.3216
## I^2 (total heterogeneity / total variability): 99.18%
## H^2 (total variability / sampling variability): 122.02
##
## Test for Heterogeneity:
## Q(df = 91) = 1579.8303, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0153 0.0360 -0.4260 0.6701 -0.0859 0.0552
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>

RE Model

−3 −2 −1 0 1 2

inverts Growth T

210 2021 Jian L, Zhou GW, Zha RCP6
207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  extreme
204 2021 Lemasson AJ, Knights RCP8
204 2021 Lemasson AJ, Knights RCP8
203 2021 Enrique−Navarro A, H extreme
203 2021 Enrique−Navarro A, H extreme
198 2014 Kamya PZ, Dworjanyn  RCP6
193 2014 Comeau S, Carpenter  RCP8
192 2015 Baragi LV, Anil AC extreme
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
117 2014 Nguyen HD, Byrne M extreme
112 2014 Rosa R, Trübenbach K RCP6
107 2016 Manriquez PH, Jara M RCP8
106 2016 Li C, Meng Y, He C,  extreme
105 2015 Keppel EA, Scrosati  extreme
103 2012 Eklöf JS, Alsterberg RCP8
103 2012 Eklöf JS, Alsterberg RCP8
103 2012 Eklöf JS, Alsterberg RCP8
101 2017 Büschner JV, Form AU extreme
100 2015 Basso L, Hendriks IE extreme
100 2015 Basso L, Hendriks IE RCP8
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
91 2018 Glandon HL, Kilbourn extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
86 2018 Lemasson AJ, Hall−Sp RCP8
86 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
84 2018 Rivest EB, Kelly MW, RCP8
82 2020 Zakroff CJ, Mooney T extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, extreme
72 2014 Ko GWK, Dineshram R, extreme
72 2014 Ko GWK, Dineshram R, extreme
70 2017 Harvey BP, Moore PJ RCP8
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  extreme
67 2009 Findlay HS, Kendall  extreme
66 2020 Leung JYS, Russell B RCP8
65 2013 Durrant HMS, Clark G RCP8
63 2013 Byrne M, Foo S, Soar extreme
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
57 2013 Poore AGB, Graba−Lan RCP8
55 2014 Schalkhausser B, Boc extreme
53 2014 Byrne M, Smith AM, W extreme
53 2014 Byrne M, Smith AM, W RCP8
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
48 2017 Visconti G, Gianguzz extreme
48 2017 Visconti G, Gianguzz extreme
45 2013 Wolfe K, Dworjanyn S extreme
42 2017 Domenici P, Torres R RCP8
41 2014 Duarte C, Navarro JM extreme
40 2018 Parker LM, O...Connor  extreme
40 2018 Parker LM, O...Connor  extreme
39 2014 Mackenzie CL, Ormond RCP8
38 2017 Lardies MA, Benitez  extreme
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  RCP6
36 2011 Anlauf H, D´Croz L,  RCP6
35 2016 Navarro JM, Duarte C extreme
32 2013 Wolfe K, Dworjanyn S extreme
32 2013 Wolfe K, Dworjanyn S RCP8
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar RCP8
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S RCP6
18 2014 Gazeau F, Alliouane  RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  extreme
14 2015 Small DP, Calosi P,  extreme
10 2013 Putnam HM, Mayfield  RCP8
9 2018 Pedersen SA, Hanssen RCP8
8 2013 Padilla−Gamiño JL, K extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  1.24%   −0.08 [−0.14, −0.02]
  1.11%   −0.13 [−0.35,  0.10]
  1.25%   −0.02 [−0.05,  0.01]
  1.00%   −0.29 [−0.61,  0.03]
  1.12%    0.18 [−0.04,  0.39]

  1.19%   −0.36 [−0.51, −0.21]
  1.20%   −0.40 [−0.53, −0.27]

  1.25%    0.03 [−0.01,  0.06]
  1.06%   −0.06 [−0.33,  0.21]

  1.25%   −0.11 [−0.16, −0.07]
  1.16%   −0.23 [−0.41, −0.04]
  1.07%   −0.02 [−0.27,  0.24]
  0.92%   −0.14 [−0.53,  0.24]
  1.16%    0.06 [−0.12,  0.23]

  1.24%   −0.02 [−0.09,  0.05]
  1.25%    0.17 [ 0.12,  0.21]

  1.11%    0.06 [−0.17,  0.29]
  0.93%    0.95 [ 0.58,  1.33]

  1.03%    0.24 [−0.06,  0.53]
  0.95%   −0.04 [−0.39,  0.32]
  1.16%   −0.10 [−0.28,  0.08]

  0.93%   −0.70 [−1.08, −0.33]
  0.42%    1.04 [ 0.15,  1.93]

  0.38%   −0.27 [−1.23,  0.69]
  0.48%   −0.28 [−1.08,  0.51]
  1.17%    0.06 [−0.10,  0.23]

  1.24%   −0.24 [−0.29, −0.19]
  1.24%   −0.27 [−0.32, −0.21]
  1.25%   −0.02 [−0.04, −0.00]

  1.07%    0.55 [ 0.29,  0.80]
  1.19%    0.74 [ 0.59,  0.88]

  0.59%    0.02 [−0.65,  0.69]
  0.65%   −0.01 [−0.62,  0.59]
  0.73%    0.39 [−0.14,  0.93]

  0.98%   −0.29 [−0.63,  0.04]
  1.19%    0.07 [−0.07,  0.22]

  1.18%   −0.13 [−0.28,  0.02]
  1.23%    0.29 [ 0.19,  0.38]
  1.17%    0.25 [ 0.08,  0.41]

  1.03%    0.10 [−0.19,  0.40]
  1.22%    0.37 [ 0.27,  0.48]

  0.70%   −1.36 [−1.92, −0.81]
  0.77%   −0.66 [−1.17, −0.16]

  0.87%    0.51 [ 0.10,  0.93]
  0.27%   −1.18 [−2.40,  0.03]
  1.06%    0.08 [−0.18,  0.35]
  1.12%    0.23 [ 0.02,  0.45]

  0.82%   −0.11 [−0.57,  0.34]
  1.23%    0.23 [ 0.15,  0.32]

  1.24%   −0.13 [−0.20, −0.06]
  1.24%   −0.07 [−0.14,  0.01]
  1.18%   −0.12 [−0.27,  0.04]
  1.23%   −0.04 [−0.14,  0.05]
  1.22%    0.02 [−0.07,  0.12]
  1.24%    0.01 [−0.06,  0.07]
  0.90%    0.11 [−0.28,  0.51]
  1.13%    0.03 [−0.18,  0.23]

  1.25%   −0.02 [−0.05,  0.01]
  1.25%   −0.04 [−0.06, −0.02]

  1.25%    0.01 [−0.01,  0.03]
  1.24%    0.18 [ 0.12,  0.24]
  1.24%    0.13 [ 0.07,  0.20]

  1.25%    0.01 [−0.01,  0.03]
  1.24%    0.10 [ 0.05,  0.16]

  1.03%    0.07 [−0.22,  0.37]
  1.25%   −0.06 [−0.09, −0.03]
  1.25%   −0.05 [−0.09, −0.02]
  1.17%   −0.34 [−0.51, −0.17]

  0.51%    1.07 [ 0.31,  1.83]
  1.21%    0.25 [ 0.13,  0.37]

  1.06%    0.08 [−0.18,  0.35]
  1.10%   −0.28 [−0.52, −0.05]

  1.15%    0.16 [−0.03,  0.34]
  1.25%    0.01 [−0.02,  0.05]

  1.24%   −0.01 [−0.07,  0.05]
  0.96%   −1.91 [−2.26, −1.57]

  1.20%    0.23 [ 0.10,  0.36]
  1.21%   −1.19 [−1.31, −1.07]

  1.24%    0.02 [−0.04,  0.08]
  1.22%   −0.08 [−0.18,  0.03]
  1.15%   −0.04 [−0.22,  0.15]

  1.25%    0.08 [ 0.06,  0.10]
  1.25%    0.04 [ 0.02,  0.06]

  0.91%   −0.08 [−0.47,  0.31]
  1.19%    0.38 [ 0.24,  0.53]
  1.18%    0.48 [ 0.33,  0.64]

  1.24%   −0.09 [−0.15, −0.03]
  1.19%    0.06 [−0.09,  0.20]

  1.25%   −0.15 [−0.20, −0.10]
  1.25%    0.01 [−0.04,  0.05]

  0.93%   −0.10 [−0.46,  0.27]
  1.24%    0.00 [−0.06,  0.06]

100.00%   −0.02 [−0.09,  0.06]

##
## Random-Effects Model (k = 124; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0524 (SE = 0.0079)
## tau (square root of estimated tau^2 value): 0.2289
## I^2 (total heterogeneity / total variability): 98.66%
## H^2 (total variability / sampling variability): 74.78
##
## Test for Heterogeneity:
## Q(df = 123) = 2658.0458, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0880 0.0228 -3.8597 0.0001 -0.1327 -0.0433 ***
##
## ---
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−3 −2 −1 0 1 2 3

inverts Growth pH

210 2021 Jian L, Zhou GW, Zha RCP8
207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  extreme
204 2021 Lemasson AJ, Knights RCP6
204 2021 Lemasson AJ, Knights RCP6
204 2021 Lemasson AJ, Knights RCP6
204 2021 Lemasson AJ, Knights RCP8
203 2021 Enrique−Navarro A, H RCP8
198 2014 Kamya PZ, Dworjanyn  extreme
198 2014 Kamya PZ, Dworjanyn  RCP8
193 2014 Comeau S, Carpenter  RCP8
193 2014 Comeau S, Carpenter  RCP6
192 2015 Baragi LV, Anil AC RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M RCP8
112 2014 Rosa R, Trübenbach K extreme
107 2016 Manriquez PH, Jara M extreme
106 2016 Li C, Meng Y, He C,  RCP8
105 2015 Keppel EA, Scrosati  RCP8
103 2012 Eklöf JS, Alsterberg extreme
103 2012 Eklöf JS, Alsterberg extreme
103 2012 Eklöf JS, Alsterberg extreme
100 2015 Basso L, Hendriks IE RCP8
99 2019 Mos B, Dworjanyn SA, extreme
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
91 2018 Glandon HL, Kilbourn extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
86 2018 Lemasson AJ, Hall−Sp RCP8
86 2018 Lemasson AJ, Hall−Sp RCP6
86 2018 Lemasson AJ, Hall−Sp RCP6
86 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp RCP6
85 2018 Lemasson AJ, Hall−Sp RCP6
85 2018 Lemasson AJ, Hall−Sp RCP8
84 2018 Rivest EB, Kelly MW, RCP8
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, RCP8
72 2014 Ko GWK, Dineshram R, extreme
72 2014 Ko GWK, Dineshram R, extreme
70 2017 Harvey BP, Moore PJ RCP8
70 2017 Harvey BP, Moore PJ RCP8
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  RCP8
67 2009 Findlay HS, Kendall  RCP8
66 2020 Leung JYS, Russell B RCP8
65 2013 Durrant HMS, Clark G extreme
65 2013 Durrant HMS, Clark G RCP8
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar RCP8
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be RCP8
57 2013 Poore AGB, Graba−Lan extreme
57 2013 Poore AGB, Graba−Lan RCP8
55 2014 Schalkhausser B, Boc RCP8
53 2014 Byrne M, Smith AM, W extreme
53 2014 Byrne M, Smith AM, W RCP8
52 2017 Rivest EB, Chen CS,  RCP8
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson extreme
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP6
48 2017 Visconti G, Gianguzz RCP8
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S RCP8
42 2017 Domenici P, Torres R extreme
41 2014 Duarte C, Navarro JM RCP8
41 2014 Duarte C, Navarro JM RCP6
40 2018 Parker LM, O...Connor  RCP8
40 2018 Parker LM, O...Connor  RCP8
39 2014 Mackenzie CL, Ormond RCP8
38 2017 Lardies MA, Benitez  RCP8
37 2010 Sheppard Brennand H, extreme
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  RCP8
36 2011 Anlauf H, D´Croz L,  RCP8
35 2016 Navarro JM, Duarte C RCP8
35 2016 Navarro JM, Duarte C RCP6
32 2013 Wolfe K, Dworjanyn S extreme
32 2013 Wolfe K, Dworjanyn S extreme
32 2013 Wolfe K, Dworjanyn S RCP8
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar extreme
23 2015 Garcia E, Clemente S extreme
23 2015 Garcia E, Clemente S RCP8
18 2014 Gazeau F, Alliouane  RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  RCP8
14 2015 Small DP, Calosi P,  RCP8
10 2013 Putnam HM, Mayfield  RCP6
9 2018 Pedersen SA, Hanssen extreme
8 2013 Padilla−Gamiño JL, K RCP8
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  0.98%   −0.01 [−0.06,  0.05]
  0.86%   −0.25 [−0.43, −0.07]
  0.99%   −0.40 [−0.44, −0.36]
  0.93%   −1.37 [−1.48, −1.26]
  0.57%   −0.04 [−0.43,  0.34]
  0.72%   −0.27 [−0.54,  0.01]
  0.83%    0.08 [−0.12,  0.28]
  0.80%    0.24 [ 0.02,  0.46]

  0.94%   −0.09 [−0.20,  0.02]
  0.99%   −0.14 [−0.17, −0.10]
  0.98%   −0.03 [−0.09,  0.02]

  0.78%    0.30 [ 0.07,  0.54]
  0.75%    0.48 [ 0.22,  0.73]

  0.99%   −0.04 [−0.08,  0.00]
  0.73%   −0.16 [−0.43,  0.10]
  0.85%   −0.11 [−0.29,  0.08]
  0.78%    0.04 [−0.20,  0.27]
  0.71%    0.17 [−0.11,  0.45]

  0.68%   −0.09 [−0.39,  0.22]
  0.67%   −0.23 [−0.54,  0.09]

  0.88%    0.26 [ 0.10,  0.41]
  0.84%    0.10 [−0.10,  0.29]

  0.98%   −0.03 [−0.09,  0.02]
  0.98%   −0.00 [−0.05,  0.05]
  0.98%   −0.00 [−0.06,  0.05]

  0.99%   −0.45 [−0.48, −0.42]
  0.65%   −0.38 [−0.71, −0.06]
  0.54%   −0.35 [−0.76,  0.05]
  0.52%   −0.17 [−0.60,  0.27]
  0.68%   −0.05 [−0.35,  0.25]
  0.88%   −0.12 [−0.28,  0.04]
  0.40%   −0.32 [−0.87,  0.22]

  0.28%    0.73 [ 0.01,  1.44]
  0.91%   −0.18 [−0.31, −0.05]
  0.95%   −0.03 [−0.13,  0.06]

  0.98%   −0.26 [−0.31, −0.20]
  0.98%   −0.30 [−0.36, −0.25]

  0.99%    0.02 [−0.00,  0.04]
  0.65%   −0.57 [−0.89, −0.25]
  0.80%   −0.09 [−0.31,  0.13]
  0.60%   −0.29 [−0.65,  0.08]
  0.61%    0.08 [−0.27,  0.43]
  0.37%    0.32 [−0.26,  0.90]
  0.35%    0.28 [−0.33,  0.89]
  0.63%    0.00 [−0.34,  0.34]
  0.57%    0.18 [−0.20,  0.57]
  0.68%    0.04 [−0.27,  0.34]
  0.64%    0.00 [−0.33,  0.34]
  0.87%    0.10 [−0.07,  0.27]

  0.85%   −0.14 [−0.33,  0.04]
  0.92%   −0.07 [−0.19,  0.06]
  0.09%   −0.70 [−2.11,  0.71]
  0.91%    0.10 [−0.04,  0.24]

  0.71%   −0.49 [−0.77, −0.21]
  0.97%   −0.28 [−0.35, −0.22]

  0.42%    2.19 [ 1.67,  2.72]
  0.81%   −0.06 [−0.27,  0.16]

  0.65%   −0.58 [−0.91, −0.26]
  0.74%    0.32 [ 0.06,  0.58]

  0.25%   −1.58 [−2.36, −0.81]
  0.69%   −0.22 [−0.52,  0.08]

  0.80%   −0.30 [−0.53, −0.08]
  0.52%   −0.02 [−0.45,  0.41]
  0.48%   −0.32 [−0.79,  0.14]

  0.94%   −0.27 [−0.38, −0.15]
  0.95%   −0.15 [−0.25, −0.05]
  0.94%   −0.07 [−0.17,  0.03]
  0.94%   −0.04 [−0.15,  0.06]
  0.97%   −0.01 [−0.08,  0.06]
  0.93%    0.02 [−0.09,  0.14]
  0.90%    0.00 [−0.14,  0.15]

  0.93%   −0.01 [−0.13,  0.10]
  0.95%   −0.23 [−0.32, −0.14]
  0.96%   −0.12 [−0.20, −0.05]

  0.30%    0.63 [−0.06,  1.32]
  0.06%   −0.34 [−2.18,  1.49]
  0.83%    0.09 [−0.11,  0.28]

  0.98%   −0.04 [−0.09,  0.01]
  0.99%   −0.01 [−0.04,  0.03]
  0.99%   −0.01 [−0.04,  0.02]
  0.98%    0.01 [−0.04,  0.06]

  0.99%   −0.07 [−0.09, −0.05]
  0.99%   −0.07 [−0.10, −0.04]
  0.99%   −0.07 [−0.10, −0.04]
  0.99%   −0.04 [−0.05, −0.02]
  0.99%   −0.01 [−0.02,  0.01]
  0.99%   −0.01 [−0.03,  0.01]
  0.99%   −0.01 [−0.02,  0.01]
  0.99%   −0.01 [−0.03,  0.01]

  0.98%    0.20 [ 0.14,  0.26]
  0.99%   −0.27 [−0.30, −0.24]
  0.99%   −0.08 [−0.11, −0.05]

  0.99%    0.03 [−0.01,  0.06]
  0.92%   −0.04 [−0.16,  0.09]

  0.69%   −0.42 [−0.72, −0.12]
  0.73%   −0.36 [−0.63, −0.10]
  0.99%   −0.02 [−0.04, −0.00]
  0.99%   −0.01 [−0.03,  0.01]
  0.89%   −0.07 [−0.23,  0.08]
  0.22%    0.60 [−0.24,  1.44]

  0.88%   −0.23 [−0.39, −0.06]
  0.89%   −0.15 [−0.30,  0.00]
  0.72%   −0.09 [−0.37,  0.19]
  0.59%   −0.24 [−0.62,  0.13]
  0.37%   −0.35 [−0.93,  0.23]

  0.92%   −0.15 [−0.28, −0.03]
  0.98%   −0.06 [−0.11, −0.01]
  0.98%   −0.03 [−0.08,  0.02]
  0.98%    0.02 [−0.02,  0.07]

  0.90%   −0.11 [−0.25,  0.03]
  0.96%   −0.31 [−0.39, −0.22]
  0.95%   −0.02 [−0.11,  0.08]
  0.98%   −0.03 [−0.08,  0.01]

  0.98%   −0.32 [−0.36, −0.27]
  0.99%   −0.11 [−0.14, −0.08]
  0.58%   −0.01 [−0.38,  0.37]

  0.77%   −0.42 [−0.66, −0.18]
  0.85%    0.07 [−0.11,  0.25]

  0.96%   −0.01 [−0.09,  0.07]
  0.95%    0.16 [ 0.07,  0.26]

  0.97%   −0.22 [−0.29, −0.15]
  0.99%   −0.09 [−0.12, −0.06]
  0.57%   −0.94 [−1.33, −0.56]
  0.98%   −0.06 [−0.11, −0.01]

100.00%   −0.09 [−0.13, −0.04]

##
## Random-Effects Model (k = 148; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1394 (SE = 0.0177)
## tau (square root of estimated tau^2 value): 0.3734
## I^2 (total heterogeneity / total variability): 99.40%
## H^2 (total variability / sampling variability): 165.90
##
## Test for Heterogeneity:
## Q(df = 147) = 5006.4575, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0975 0.0322 -3.0277 0.0025 -0.1607 -0.0344 **
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−3 −2 −1 0 1 2 3

inverts Growth TpH

210 2021 Jian L, Zhou GW, Zha NA
207 2017 Lenz EA, Edmunds PJ RCP8
205 2010 Findlay HS, Kendall  RCP8
205 2010 Findlay HS, Kendall  NA
204 2021 Lemasson AJ, Knights NA
204 2021 Lemasson AJ, Knights RCP8
204 2021 Lemasson AJ, Knights NA
204 2021 Lemasson AJ, Knights RCP8
203 2021 Enrique−Navarro A, H NA
203 2021 Enrique−Navarro A, H NA
198 2014 Kamya PZ, Dworjanyn  NA
198 2014 Kamya PZ, Dworjanyn  NA
193 2014 Comeau S, Carpenter  RCP8
193 2014 Comeau S, Carpenter  NA
192 2015 Baragi LV, Anil AC NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M extreme
117 2014 Nguyen HD, Byrne M NA
112 2014 Rosa R, Trübenbach K NA
107 2016 Manriquez PH, Jara M NA
106 2016 Li C, Meng Y, He C,  NA
105 2015 Keppel EA, Scrosati  NA
103 2012 Eklöf JS, Alsterberg NA
103 2012 Eklöf JS, Alsterberg NA
103 2012 Eklöf JS, Alsterberg NA
101 2017 Büschner JV, Form AU NA
100 2015 Basso L, Hendriks IE NA
100 2015 Basso L, Hendriks IE RCP8
99 2019 Mos B, Dworjanyn SA, NA
99 2019 Mos B, Dworjanyn SA, RCP8
96 2019 Kong H, Clements JC, extreme
96 2019 Kong H, Clements JC, extreme
91 2018 Glandon HL, Kilbourn extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
88 2018 Dworjanyn SA, Byrne  NA
86 2018 Lemasson AJ, Hall−Sp NA
86 2018 Lemasson AJ, Hall−Sp RCP8
86 2018 Lemasson AJ, Hall−Sp NA
86 2018 Lemasson AJ, Hall−Sp NA
85 2018 Lemasson AJ, Hall−Sp NA
85 2018 Lemasson AJ, Hall−Sp RCP8
85 2018 Lemasson AJ, Hall−Sp NA
85 2018 Lemasson AJ, Hall−Sp NA
84 2018 Rivest EB, Kelly MW, RCP8
82 2020 Zakroff CJ, Mooney T extreme
82 2020 Zakroff CJ, Mooney T extreme
75 2017 Bylenga CH, Cummings RCP8
75 2017 Bylenga CH, Cummings NA
75 2017 Bylenga CH, Cummings RCP6
73 2016 Lagos NA, Benitey S, NA
72 2014 Ko GWK, Dineshram R, extreme
72 2014 Ko GWK, Dineshram R, extreme
70 2017 Harvey BP, Moore PJ NA
68 2009 Gooding RA, Harley C RCP8
67 2009 Findlay HS, Kendall  NA
67 2009 Findlay HS, Kendall  NA
66 2020 Leung JYS, Russell B RCP8
65 2013 Durrant HMS, Clark G RCP8
65 2013 Durrant HMS, Clark G NA
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar extreme
63 2013 Byrne M, Foo S, Soar NA
62 2013 Byrne M, Gonzalez−Be extreme
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be NA
62 2013 Byrne M, Gonzalez−Be RCP8
57 2013 Poore AGB, Graba−Lan NA
57 2013 Poore AGB, Graba−Lan RCP8
55 2014 Schalkhausser B, Boc extreme
53 2014 Byrne M, Smith AM, W extreme
53 2014 Byrne M, Smith AM, W extreme
53 2014 Byrne M, Smith AM, W RCP8
53 2014 Byrne M, Smith AM, W NA
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson RCP8
49 2018 Van Colen C, Jansson NA
48 2017 Visconti G, Gianguzz NA
48 2017 Visconti G, Gianguzz NA
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S extreme
45 2013 Wolfe K, Dworjanyn S NA
42 2017 Domenici P, Torres R NA
41 2014 Duarte C, Navarro JM extreme
41 2014 Duarte C, Navarro JM NA
40 2018 Parker LM, O...Connor  NA
40 2018 Parker LM, O...Connor  NA
39 2014 Mackenzie CL, Ormond NA
38 2017 Lardies MA, Benitez  NA
37 2010 Sheppard Brennand H, NA
37 2010 Sheppard Brennand H, RCP8
36 2011 Anlauf H, D´Croz L,  NA
36 2011 Anlauf H, D´Croz L,  NA
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C NA
32 2013 Wolfe K, Dworjanyn S extreme
32 2013 Wolfe K, Dworjanyn S extreme
32 2013 Wolfe K, Dworjanyn S NA
32 2013 Wolfe K, Dworjanyn S NA
32 2013 Wolfe K, Dworjanyn S NA
32 2013 Wolfe K, Dworjanyn S RCP8
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi NA
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi extreme
30 2011 Pistevos JCA, Calosi NA
29 2017 Ong EZ, Briffa M, Mo RCP8
25 2017 Gibbin EM, Chakravar NA
23 2015 Garcia E, Clemente S NA
23 2015 Garcia E, Clemente S RCP8
23 2015 Garcia E, Clemente S NA
23 2015 Garcia E, Clemente S NA
18 2014 Gazeau F, Alliouane  RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
14 2015 Small DP, Calosi P,  NA
10 2013 Putnam HM, Mayfield  NA
9 2018 Pedersen SA, Hanssen NA
8 2013 Padilla−Gamiño JL, K extreme
5 2015 Foster T, Gilmour JP RCP8
2 2016 Cole VJ, Parker LM,  extreme

  0.74%   −0.04 [−0.09,  0.02]
  0.68%   −0.03 [−0.26,  0.20]

  0.74%   −0.97 [−1.03, −0.90]
  0.72%   −1.86 [−1.99, −1.74]
  0.63%   −0.17 [−0.48,  0.15]
  0.60%   −0.03 [−0.39,  0.34]
  0.70%   −0.04 [−0.22,  0.14]
  0.68%    0.04 [−0.18,  0.26]

  0.71%   −0.35 [−0.52, −0.19]
  0.69%   −0.49 [−0.69, −0.30]
  0.74%   −0.18 [−0.22, −0.14]
  0.74%   −0.10 [−0.16, −0.05]

  0.64%    0.20 [−0.09,  0.50]
  0.65%    0.32 [ 0.05,  0.60]

  0.74%    0.00 [−0.02,  0.02]
  0.67%   −0.12 [−0.36,  0.13]
  0.67%   −0.02 [−0.26,  0.22]
  0.66%    0.04 [−0.22,  0.29]
  0.68%    0.00 [−0.23,  0.23]
  0.61%    0.01 [−0.32,  0.35]

  0.60%   −0.14 [−0.51,  0.22]
  0.69%    0.16 [−0.04,  0.36]
  0.68%    0.16 [−0.06,  0.38]

  0.74%   −0.06 [−0.11, −0.01]
  0.74%   −0.02 [−0.08,  0.03]
  0.74%   −0.04 [−0.09,  0.02]

  0.74%   −0.44 [−0.47, −0.40]
  0.63%   −0.28 [−0.60,  0.04]

  0.53%    0.60 [ 0.14,  1.07]
  0.32%   −1.36 [−2.21, −0.51]

  0.63%    0.01 [−0.30,  0.32]
  0.69%   −0.12 [−0.33,  0.09]
  0.50%   −0.51 [−1.03,  0.00]
  0.30%    0.41 [−0.47,  1.28]
  0.36%    0.78 [ 0.03,  1.53]

  0.22%    1.06 [−0.06,  2.19]
  0.74%   −0.21 [−0.29, −0.13]
  0.74%   −0.20 [−0.28, −0.12]
  0.74%   −0.37 [−0.44, −0.30]
  0.74%   −0.30 [−0.35, −0.25]
  0.74%   −0.00 [−0.03,  0.03]
  0.70%    0.14 [−0.05,  0.32]
  0.66%    0.66 [ 0.40,  0.92]
  0.70%    0.50 [ 0.32,  0.68]
  0.67%    0.41 [ 0.17,  0.65]

  0.64%   −0.16 [−0.45,  0.13]
  0.62%    0.04 [−0.28,  0.37]

  0.42%   −0.28 [−0.91,  0.36]
  0.35%   −0.48 [−1.25,  0.30]
  0.65%    0.06 [−0.22,  0.35]
  0.58%    0.16 [−0.23,  0.55]

  0.59%   −0.55 [−0.92, −0.17]
  0.47%   −0.74 [−1.30, −0.18]
  0.72%   −0.03 [−0.17,  0.12]
  0.71%   −0.16 [−0.33,  0.00]

  0.72%   −0.16 [−0.28, −0.03]
  0.66%    0.53 [ 0.27,  0.79]
  0.72%    0.40 [ 0.27,  0.54]

  0.74%    0.03 [−0.03,  0.09]
  0.67%    0.05 [−0.19,  0.29]
  0.74%    0.34 [ 0.26,  0.41]
  0.42%    1.43 [ 0.78,  2.08]

  0.68%   −0.16 [−0.38,  0.06]
  0.59%    0.82 [ 0.45,  1.20]

  0.41%   −0.83 [−1.49, −0.18]
  0.67%   −0.52 [−0.77, −0.27]
  0.65%   −0.61 [−0.89, −0.32]
  0.54%   −0.51 [−0.96, −0.06]
  0.56%   −0.44 [−0.86, −0.01]

  0.73%    0.15 [ 0.05,  0.26]
  0.73%    0.15 [ 0.06,  0.25]
  0.73%    0.20 [ 0.10,  0.30]

  0.73%   −0.13 [−0.23, −0.03]
  0.73%   −0.12 [−0.21, −0.02]
  0.73%   −0.09 [−0.19,  0.01]

  0.74%   −0.09 [−0.14, −0.04]
  0.69%   −0.27 [−0.47, −0.06]
  0.73%   −0.24 [−0.33, −0.15]
  0.73%   −0.15 [−0.26, −0.04]
  0.73%   −0.04 [−0.12,  0.05]
  0.74%    0.07 [−0.00,  0.15]

  0.74%   −0.01 [−0.08,  0.05]
  0.74%   −0.13 [−0.21, −0.05]

  0.50%    0.36 [−0.16,  0.87]
  0.69%   −0.07 [−0.28,  0.14]
  0.74%   −0.02 [−0.09,  0.05]
  0.74%   −0.01 [−0.05,  0.03]
  0.74%   −0.01 [−0.04,  0.02]
  0.74%   −0.01 [−0.04,  0.03]

  0.74%   −0.10 [−0.12, −0.07]
  0.74%   −0.08 [−0.12, −0.05]
  0.74%   −0.06 [−0.09, −0.03]
  0.74%   −0.05 [−0.07, −0.03]

  0.74%    0.00 [−0.02,  0.02]
  0.74%    0.01 [−0.01,  0.03]

  0.74%   −0.05 [−0.09, −0.01]
  0.74%   −0.02 [−0.07,  0.04]

  0.74%    0.29 [ 0.23,  0.35]
  0.74%    0.39 [ 0.33,  0.45]

  0.74%   −0.28 [−0.33, −0.24]
  0.74%   −0.09 [−0.12, −0.06]

  0.74%    0.02 [−0.00,  0.05]
  0.74%    0.05 [−0.02,  0.11]

  0.61%   −0.38 [−0.72, −0.03]
  0.56%   −0.07 [−0.49,  0.36]

  0.74%   −0.07 [−0.09, −0.05]
  0.74%   −0.11 [−0.14, −0.08]
  0.71%   −0.22 [−0.39, −0.06]

  0.36%    0.97 [ 0.21,  1.73]
  0.72%    0.00 [−0.14,  0.14]

  0.72%   −0.01 [−0.14,  0.12]
  0.64%   −0.47 [−0.77, −0.17]
  0.62%   −0.60 [−0.93, −0.27]

  0.72%    0.00 [−0.14,  0.14]
  0.71%    0.18 [ 0.02,  0.34]

  0.74%   −0.04 [−0.09,  0.01]
  0.74%   −0.00 [−0.04,  0.04]
  0.74%    0.02 [−0.02,  0.06]

  0.74%   −0.07 [−0.14, −0.01]
  0.74%   −0.01 [−0.06,  0.04]
  0.74%    0.00 [−0.04,  0.04]

  0.71%   −1.12 [−1.29, −0.95]
  0.63%   −2.06 [−2.36, −1.75]
  0.73%   −0.71 [−0.80, −0.61]

  0.71%    0.23 [ 0.06,  0.40]
  0.73%   −0.17 [−0.28, −0.07]
  0.71%   −0.88 [−1.03, −0.72]
  0.73%   −1.19 [−1.28, −1.09]
  0.69%   −0.74 [−0.95, −0.54]

  0.74%    0.04 [−0.03,  0.11]
  0.71%   −0.29 [−0.45, −0.13]
  0.72%   −0.31 [−0.44, −0.18]
  0.71%   −0.02 [−0.17,  0.14]

  0.74%   −0.07 [−0.10, −0.03]
  0.74%    0.00 [−0.02,  0.02]

  0.74%   −0.11 [−0.15, −0.07]
  0.74%   −0.02 [−0.04, −0.00]
  0.62%   −0.12 [−0.44,  0.20]

  0.70%    0.25 [ 0.06,  0.44]
  0.71%    0.43 [ 0.26,  0.60]

  0.63%    0.11 [−0.19,  0.42]
  0.69%    0.36 [ 0.17,  0.56]

  0.74%   −0.07 [−0.13, −0.01]
  0.73%    0.09 [−0.02,  0.20]

  0.73%   −0.19 [−0.28, −0.10]
  0.74%   −0.10 [−0.14, −0.06]
  0.67%   −0.66 [−0.90, −0.42]
  0.74%   −0.02 [−0.06,  0.02]

100.00%   −0.10 [−0.16, −0.03]

Abs_InvertGrowth <- MA_TpH_abs("inverts","Growth", Inverts)

##Fish, Growth
FishGrowth <- MA_TpH("fish","Growth", Fish,sensitivity)

## Warning: Fisher scoring algorithm may have gotten stuck at a local maximum.
## Setting tau^2 = 0. Check the profile likelihood plot with profile().

##
## Random-Effects Model (k = 60; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0910 (SE = 0.0185)
## tau (square root of estimated tau^2 value): 0.3017
## I^2 (total heterogeneity / total variability): 99.45%
## H^2 (total variability / sampling variability): 182.24
##
## Test for Heterogeneity:
## Q(df = 59) = 3230.4106, p-val < .0001
##
## Model Results:
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##
## estimate se zval pval ci.lb ci.ub  
## 0.0749 0.0413 1.8108 0.0702 -0.0062 0.1559 .
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2 3

fish Growth T

209 2020 Leo E, Graeve M, Sto extreme
209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
194 2012 Miller GM, Watson SA RCP8
194 2012 Miller GM, Watson SA RCP6
184 2021 Alter K, Peck MA RCP8
184 2021 Alter K, Peck MA RCP6
184 2021 Alter K, Peck MA RCP8
184 2021 Alter K, Peck MA RCP6
183 2019 Murray CS, Wiley D,  extreme
183 2019 Murray CS, Wiley D,  RCP8
182 2019 Frommel AY, Colin J. RCP8
180 2018 Watson SA, Bridie J. RCP8
179 2018 Gobler CJ, Merlo LR, extreme
178 2018 Laubenstein TD, Jodi RCP8
175 2018 Leo E, Dahlke FT, St RCP8
175 2018 Leo E, Dahlke FT, St extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H RCP8
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H RCP8
173 2014 Pope EC, Ellis RP, S RCP6
171 2015 Di Santo V extreme
171 2015 Di Santo V extreme
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro RCP8
168 2018 Sswat M, Stiasny MH, RCP8
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma extreme
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma extreme
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G RCP8
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G RCP8
151 2015 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
141 2015 Miller GM, Kroon FJ, RCP6
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
135 2012 Strobel A, Bennecke  extreme

  1.64%    0.01 [−0.22,  0.23]
  1.64%    0.09 [−0.13,  0.32]

  1.86%   −0.01 [−0.06,  0.04]
  1.85%   −0.04 [−0.12,  0.04]
  1.84%    0.00 [−0.09,  0.09]

  1.87%   −0.07 [−0.10, −0.04]
  1.88%   −0.04 [−0.06, −0.02]
  1.87%   −0.10 [−0.14, −0.07]
  1.88%   −0.01 [−0.03,  0.01]
  1.88%   −0.01 [−0.03,  0.01]

  1.88%   −0.04 [−0.06, −0.02]
  1.79%    0.18 [ 0.05,  0.30]
  1.85%    0.33 [ 0.26,  0.40]
  1.86%    0.36 [ 0.30,  0.43]
  1.81%    0.31 [ 0.19,  0.42]

  1.84%   −0.01 [−0.10,  0.07]
  1.84%   −0.01 [−0.10,  0.07]

  1.87%    0.29 [ 0.25,  0.33]
  1.87%    0.17 [ 0.14,  0.19]

  1.88%   −0.18 [−0.20, −0.16]
  1.88%   −0.03 [−0.05, −0.01]

  1.52%    0.44 [ 0.15,  0.72]
  1.80%   −0.22 [−0.35, −0.10]
  1.69%   −0.38 [−0.57, −0.18]

  1.84%    0.02 [−0.06,  0.10]
  1.80%   −0.79 [−0.91, −0.67]
  1.88%   −0.07 [−0.09, −0.05]

  1.87%    0.36 [ 0.32,  0.40]
  1.88%    0.32 [ 0.30,  0.34]
  1.84%    0.83 [ 0.75,  0.92]

  1.29%    0.00 [−0.40,  0.40]
  0.95%   −0.57 [−1.16,  0.01]

  1.83%    0.12 [ 0.03,  0.22]
  1.81%   −0.23 [−0.34, −0.11]
  1.18%   −0.04 [−0.49,  0.41]
  1.20%   −0.03 [−0.47,  0.42]
  1.73%   −0.03 [−0.20,  0.14]
  0.60%   −0.02 [−0.89,  0.84]
  1.61%   −0.08 [−0.32,  0.16]

  1.85%    0.25 [ 0.17,  0.32]
  1.49%   −0.13 [−0.43,  0.18]
  1.68%    0.12 [−0.08,  0.33]
  1.33%    0.14 [−0.24,  0.52]
  1.72%    0.72 [ 0.54,  0.90]

  1.19%   −0.35 [−0.80,  0.10]
  1.58%    0.63 [ 0.37,  0.89]

  0.16%    0.58 [−1.37,  2.53]
  1.59%    0.92 [ 0.66,  1.17]
  1.59%    0.77 [ 0.51,  1.02]
  1.60%    0.92 [ 0.67,  1.16]

  1.81%   −0.09 [−0.21,  0.02]
  1.01%   −0.65 [−1.19, −0.10]
  1.85%   −0.09 [−0.16, −0.02]
  1.87%   −0.03 [−0.07,  0.00]

  1.88%   −0.03 [−0.05, −0.01]
  1.75%    0.04 [−0.12,  0.20]

  1.62%   −0.07 [−0.30,  0.17]
  1.86%    0.02 [−0.04,  0.08]
  1.86%    0.01 [−0.05,  0.07]

  1.83%   −0.07 [−0.17,  0.02]

100.00%    0.07 [−0.01,  0.16]

##
## Random-Effects Model (k = 46; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0159 (SE = 0.0042)
## tau (square root of estimated tau^2 value): 0.1261
## I^2 (total heterogeneity / total variability): 97.73%
## H^2 (total variability / sampling variability): 44.11
##
## Test for Heterogeneity:
## Q(df = 45) = 1113.9392, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0460 0.0218 -2.1160 0.0343 -0.0887 -0.0034 *
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−30 −20 −10 0 10 20 30

fish Growth pH

209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
194 2012 Miller GM, Watson SA RCP8
184 2021 Alter K, Peck MA extreme
184 2021 Alter K, Peck MA extreme
183 2019 Murray CS, Wiley D,  extreme
183 2019 Murray CS, Wiley D,  RCP8
182 2019 Frommel AY, Colin J. RCP8
180 2018 Watson SA, Bridie J. RCP8
179 2018 Gobler CJ, Merlo LR, extreme
178 2018 Laubenstein TD, Jodi RCP8
175 2018 Leo E, Dahlke FT, St RCP8
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
173 2014 Pope EC, Ellis RP, S RCP8
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro extreme
168 2018 Sswat M, Stiasny MH, RCP8
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma RCP8
164 2017 Schmidt M, Gerlach G RCP8
164 2017 Schmidt M, Gerlach G RCP8
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
151 2015 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
147 2014 Gräns A, Jutfelt F,  RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
135 2012 Strobel A, Bennecke  extreme

  1.49%    0.02 [ −0.23,  0.26]
  2.69%   −0.01 [ −0.09,  0.07]

  2.48%   −0.16 [ −0.27, −0.05]
  2.96%    0.00 [ −0.01,  0.02]
  2.96%    0.00 [ −0.02,  0.02]
  2.96%    0.02 [  0.00,  0.04]

  2.94%   −0.01 [ −0.04,  0.02]
  2.20%    0.07 [ −0.08,  0.21]
  2.83%    0.05 [ −0.01,  0.10]
  2.82%    0.04 [ −0.02,  0.10]
  2.32%    0.07 [ −0.06,  0.21]

  2.67%   −0.01 [ −0.10,  0.07]
  2.96%    0.00 [ −0.02,  0.02]

  2.96%   −0.03 [ −0.05, −0.01]
  2.96%   −0.02 [ −0.04, −0.00]

  2.96%    0.01 [ −0.01,  0.03]
  1.05%    0.04 [ −0.30,  0.37]

  2.85%   −0.53 [ −0.58, −0.48]
  1.70%   −0.39 [ −0.60, −0.17]
  2.96%   −0.06 [ −0.08, −0.04]
  2.89%   −0.01 [ −0.06,  0.03]

  2.96%   −0.26 [ −0.28, −0.24]
  2.80%   −0.21 [ −0.27, −0.15]
  0.59%   −0.45 [ −0.95,  0.05]
  2.07%    0.11 [ −0.05,  0.28]

  0.68%   −0.21 [ −0.66,  0.25]
  2.15%    0.17 [  0.02,  0.32]

  0.32%    0.20 [ −0.51,  0.92]
  1.83%   −0.08 [ −0.27,  0.12]

  2.74%    0.12 [  0.05,  0.20]
  1.45%   −0.07 [ −0.32,  0.19]
  0.46%   −0.07 [ −0.64,  0.51]

  0.29%   −1.20 [ −1.96, −0.45]
  0.70%   −0.57 [ −1.01, −0.12]
  2.52%   −0.19 [ −0.30, −0.09]
  0.28%   −0.47 [ −1.25,  0.30]
  2.64%    0.03 [ −0.05,  0.12]

  0.00%   −3.51 [−29.68, 22.66]
  2.85%   −0.04 [ −0.09,  0.01]

  2.96%   −0.04 [ −0.06, −0.02]
  2.96%    0.01 [ −0.01,  0.03]
  1.77%    0.01 [ −0.19,  0.22]
  2.05%    0.02 [ −0.14,  0.19]
  2.74%    0.05 [ −0.03,  0.12]
  2.78%    0.05 [ −0.02,  0.11]

  2.85%   −0.06 [ −0.11, −0.01]

100.00%   −0.05 [ −0.09, −0.00]

##
## Random-Effects Model (k = 70; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0968 (SE = 0.0181)
## tau (square root of estimated tau^2 value): 0.3111
## I^2 (total heterogeneity / total variability): 99.50%
## H^2 (total variability / sampling variability): 199.98
##
## Test for Heterogeneity:
## Q(df = 69) = 3426.5911, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0410 0.0393 1.0439 0.2965 -0.0360 0.1181
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1 0 1 2 3

fish Growth TpH

209 2020 Leo E, Graeve M, Sto extreme
209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
194 2012 Miller GM, Watson SA RCP8
194 2012 Miller GM, Watson SA NA
184 2021 Alter K, Peck MA NA
184 2021 Alter K, Peck MA NA
184 2021 Alter K, Peck MA NA
184 2021 Alter K, Peck MA NA
183 2019 Murray CS, Wiley D,  NA
183 2019 Murray CS, Wiley D,  extreme
183 2019 Murray CS, Wiley D,  RCP8
183 2019 Murray CS, Wiley D,  NA
182 2019 Frommel AY, Colin J. RCP8
180 2018 Watson SA, Bridie J. RCP8
179 2018 Gobler CJ, Merlo LR, extreme
178 2018 Laubenstein TD, Jodi RCP8
175 2018 Leo E, Dahlke FT, St NA
175 2018 Leo E, Dahlke FT, St RCP8
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
174 2018 Murray CS, Baumann H extreme
173 2014 Pope EC, Ellis RP, S NA
171 2015 Di Santo V NA
171 2015 Di Santo V NA
171 2015 Di Santo V RCP8
171 2015 Di Santo V RCP8
170 2014 Rosa R, Baptista M,  extreme
170 2014 Rosa R, Baptista M,  extreme
169 2014 Pimentel MS, Faleiro NA
168 2018 Sswat M, Stiasny MH, RCP8
167 2017 Dahlke FT, Leo E, Ma NA
167 2017 Dahlke FT, Leo E, Ma RCP8
167 2017 Dahlke FT, Leo E, Ma NA
167 2017 Dahlke FT, Leo E, Ma RCP8
164 2017 Schmidt M, Gerlach G extreme
164 2017 Schmidt M, Gerlach G NA
164 2017 Schmidt M, Gerlach G RCP8
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
160 2018 Maulvault AL, Santos extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G extreme
159 2018 Kunz KL, Claireaux G NA
151 2015 Pistevos JCA, Nagelk RCP8
151 2015 Pistevos JCA, Nagelk RCP6
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, RCP6
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, RCP6
135 2012 Strobel A, Bennecke  extreme

  1.35%    0.20 [−0.06,  0.46]
  1.37%    0.09 [−0.16,  0.33]
  1.47%    0.04 [−0.13,  0.22]

  1.56%   −0.21 [−0.30, −0.12]
  1.53%   −0.14 [−0.27, −0.02]
  1.59%   −0.05 [−0.09, −0.01]
  1.59%   −0.09 [−0.11, −0.07]

  1.59%    0.03 [−0.01,  0.08]
  1.59%   −0.13 [−0.17, −0.09]
  1.59%   −0.07 [−0.09, −0.05]
  1.59%   −0.04 [−0.07, −0.02]
  1.59%   −0.05 [−0.07, −0.03]
  1.59%   −0.02 [−0.04, −0.00]

  1.50%    0.30 [ 0.15,  0.45]
  1.58%    0.39 [ 0.33,  0.46]
  1.58%    0.18 [ 0.12,  0.25]
  1.55%    0.28 [ 0.17,  0.39]

  1.57%   −0.01 [−0.10,  0.07]
  1.57%   −0.01 [−0.10,  0.07]

  1.59%    0.14 [ 0.09,  0.19]
  1.59%    0.26 [ 0.23,  0.30]
  1.59%    0.06 [ 0.02,  0.09]
  1.59%    0.09 [ 0.06,  0.11]

  1.59%   −0.17 [−0.19, −0.15]
  1.59%   −0.18 [−0.20, −0.16]
  1.59%   −0.10 [−0.12, −0.08]
  1.59%   −0.08 [−0.10, −0.06]

  1.33%    0.74 [ 0.47,  1.01]
  1.55%   −0.51 [−0.62, −0.40]
  1.57%   −0.53 [−0.61, −0.45]
  1.57%   −0.10 [−0.18, −0.02]
  1.58%   −0.64 [−0.69, −0.58]
  1.59%   −0.12 [−0.14, −0.10]

  1.59%    0.25 [ 0.21,  0.29]
  1.59%    0.12 [ 0.10,  0.14]
  1.58%    0.75 [ 0.68,  0.81]

  0.58%   −0.92 [−1.73, −0.11]
  0.93%   −0.40 [−0.92,  0.12]
  1.49%   −0.01 [−0.17,  0.15]

  1.56%    0.11 [ 0.01,  0.20]
  0.99%    0.26 [−0.21,  0.74]
  1.03%    0.01 [−0.44,  0.46]

  1.33%   −0.00 [−0.28,  0.27]
  0.64%   −0.05 [−0.79,  0.69]
  1.45%   −0.09 [−0.29,  0.10]

  1.58%    0.26 [ 0.19,  0.32]
  1.46%   −0.18 [−0.36,  0.01]

  1.41%    0.33 [ 0.10,  0.55]
  1.32%    0.39 [ 0.11,  0.67]
  1.54%    0.49 [ 0.37,  0.61]

  0.87%   −1.37 [−1.93, −0.81]
  1.34%    0.56 [ 0.30,  0.83]

  0.14%    0.62 [−1.35,  2.58]
  1.37%    0.89 [ 0.64,  1.13]
  1.37%    0.90 [ 0.66,  1.15]
  1.37%    0.88 [ 0.63,  1.13]

  1.56%   −0.18 [−0.28, −0.09]
  0.95%   −0.64 [−1.14, −0.14]
  1.57%   −0.04 [−0.12,  0.04]
  1.58%    0.03 [−0.04,  0.10]

  1.59%   −0.07 [−0.10, −0.04]
  1.45%   −0.16 [−0.36,  0.03]
  1.40%    0.04 [−0.19,  0.27]
  1.52%    0.19 [ 0.05,  0.33]

  1.51%   −0.05 [−0.20,  0.09]
  0.76%   −0.31 [−0.95,  0.34]
  1.58%    0.03 [−0.03,  0.09]
  1.56%    0.05 [−0.05,  0.14]
  1.57%    0.04 [−0.03,  0.11]

  1.58%   −0.12 [−0.17, −0.07]

100.00%    0.04 [−0.04,  0.12]

Abs_FishGrowth <- MA_TpH_abs("fish","Growth", Fish)

## Invertebrate, Physiology
InvertPhys <- MA_TpH("inverts","Physiology", Inverts,sensitivity)

##
## Random-Effects Model (k = 77; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2768 (SE = 0.0500)
## tau (square root of estimated tau^2 value): 0.5261
## I^2 (total heterogeneity / total variability): 99.69%
## H^2 (total variability / sampling variability): 323.66
##
## Test for Heterogeneity:
## Q(df = 76) = 2229.1894, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0823 0.0638 -1.2895 0.1972 -0.2074 0.0428
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## extreme' in 'mbcsToSbcs': dot substituted for <99>

RE Model

−20 −10 0 10 20

inverts Physiology T

202 2021 Gibbs MC, Parker LM, extreme
202 2021 Gibbs MC, Parker LM, extreme
196 2014 Burdett HL, Carruthe RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
192 2015 Baragi LV, Anil AC extreme
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP8
188 2021 Khan FU, Chen H, Gu  extreme
188 2021 Khan FU, Chen H, Gu  extreme
186 2021 Jiang L, Sun YF, Zha extreme
186 2021 Jiang L, Sun YF, Zha RCP8
186 2021 Jiang L, Sun YF, Zha RCP8
185 2021 Zhang T, Qu Yi, Zhan RCP8
185 2021 Zhang T, Qu Yi, Zhan RCP8
116 2014 Harms L, Frickenhaus extreme
112 2014 Rosa R, Trübenbach K RCP6
112 2014 Rosa R, Trübenbach K RCP6
112 2014 Rosa R, Trübenbach K RCP6
112 2014 Rosa R, Trübenbach K RCP6
110 2015 Valles−Regino R, Tat RCP8
101 2017 Büschner JV, Form AU extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
84 2018 Rivest EB, Kelly MW, RCP8
84 2018 Rivest EB, Kelly MW, RCP8
78 2020 Alma L, Kram KE, Hol extreme
72 2014 Ko GWK, Dineshram R, extreme
71 2012 Hernroth B, Nilsson  extreme
71 2012 Hernroth B, Nilsson  RCP8
71 2012 Hernroth B, Nilsson  extreme
71 2012 Hernroth B, Nilsson  RCP8
61 2020 Kahn FU, Hu M, Kong  extreme
60 2013 Ivanina AV, Dickinso extreme
60 2013 Ivanina AV, Dickinso extreme
60 2013 Ivanina AV, Dickinso extreme
60 2013 Ivanina AV, Dickinso extreme
60 2013 Ivanina AV, Dickinso extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
55 2014 Schalkhausser B, Boc extreme
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, extreme
44 2013 Zittier ZMC, Hirse T RCP8
40 2018 Parker LM, O...Connor  extreme
40 2018 Parker LM, O...Connor  extreme
40 2018 Parker LM, O...Connor  extreme
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C extreme
34 2020 Harrington AM, Harri extreme
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
26 2013 Matoo OB, Ivanina AV extreme
26 2013 Matoo OB, Ivanina AV extreme
26 2013 Matoo OB, Ivanina AV extreme
26 2013 Matoo OB, Ivanina AV extreme
25 2017 Gibbin EM, Chakravar RCP8
22 2013 Calosi P, Turner LM, RCP8
22 2013 Calosi P, Turner LM, RCP8
18 2014 Gazeau F, Alliouane  RCP8
18 2014 Gazeau F, Alliouane  RCP8
17 2013 Melatunan S, Calosi  extreme
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  extreme
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  RCP8
10 2013 Putnam HM, Mayfield  RCP8
9 2018 Pedersen SA, Hanssen RCP8

  1.43%   −0.43 [ −0.60, −0.27]
  1.44%   −0.21 [ −0.36, −0.06]

  1.22%    0.34 [ −0.13,  0.81]
  1.47%    0.02 [ −0.03,  0.06]
  1.39%    0.16 [ −0.08,  0.41]

  1.47%   −0.03 [ −0.08,  0.03]
  1.42%    0.03 [ −0.16,  0.22]

  1.47%   −0.02 [ −0.04,  0.00]
  1.44%   −0.07 [ −0.22,  0.09]

  1.47%   −0.07 [ −0.11, −0.02]
  1.23%    0.30 [ −0.16,  0.76]
  1.41%    0.00 [ −0.21,  0.21]

  1.42%   −0.48 [ −0.68, −0.28]
  1.10%   −0.21 [ −0.81,  0.39]

  1.38%   −1.92 [ −2.18, −1.65]
  1.42%   −0.47 [ −0.66, −0.29]
  1.32%   −0.28 [ −0.63,  0.06]
  1.29%   −0.25 [ −0.64,  0.14]
  1.19%   −0.38 [ −0.88,  0.12]
  1.13%    0.32 [ −0.24,  0.89]

  1.43%   −0.40 [ −0.58, −0.21]
  1.47%   −0.01 [ −0.03,  0.01]
  1.47%    0.01 [ −0.01,  0.03]
  1.47%    0.33 [  0.29,  0.37]
  1.47%    0.03 [  0.01,  0.05]

  1.38%    0.20 [ −0.06,  0.46]
  1.35%   −0.57 [ −0.88, −0.27]

  1.23%    0.58 [  0.12,  1.04]
  1.47%   −0.01 [ −0.03,  0.01]
  1.47%   −0.01 [ −0.03,  0.01]
  1.24%    0.39 [ −0.06,  0.84]
  1.33%    0.17 [ −0.17,  0.51]

  1.20%   −0.10 [ −0.58,  0.39]
  1.43%   −0.53 [ −0.70, −0.35]
  1.41%   −0.05 [ −0.27,  0.17]
  1.33%   −0.07 [ −0.40,  0.26]

  1.34%   −0.70 [ −1.02, −0.38]
  1.25%   −1.12 [ −1.56, −0.69]
  1.45%   −0.20 [ −0.32, −0.08]
  1.39%   −0.26 [ −0.51, −0.02]

  1.20%    0.93 [  0.45,  1.42]
  1.09%    0.17 [ −0.44,  0.79]
  1.46%    1.55 [  1.46,  1.63]

  1.45%    0.08 [ −0.05,  0.20]
  0.45%    1.07 [ −0.47,  2.62]
  0.57%    1.75 [  0.45,  3.05]

  0.56%    1.14 [ −0.18,  2.46]
  1.47%   −0.00 [ −0.02,  0.02]
  0.01%    2.90 [−13.36, 19.15]
  1.42%   −0.24 [ −0.44, −0.04]

  1.39%    0.32 [  0.07,  0.57]
  1.39%   −0.42 [ −0.67, −0.16]

  1.14%    0.20 [ −0.36,  0.76]
  1.47%   −0.01 [ −0.02,  0.01]

  1.44%    0.23 [  0.07,  0.39]
  1.47%    0.01 [ −0.05,  0.06]
  1.47%    0.01 [ −0.03,  0.06]

  1.38%   −0.49 [ −0.75, −0.23]
  1.42%   −0.13 [ −0.33,  0.07]
  1.34%   −0.28 [ −0.60,  0.04]
  1.22%   −0.15 [ −0.62,  0.32]
  1.18%   −0.47 [ −0.99,  0.04]
  1.22%   −0.11 [ −0.58,  0.36]

  1.11%    0.67 [  0.08,  1.26]
  1.42%   −0.36 [ −0.55, −0.16]
  1.33%   −1.33 [ −1.67, −1.00]
  1.47%   −0.01 [ −0.06,  0.04]
  1.44%    0.04 [ −0.12,  0.21]
  1.31%    0.31 [ −0.05,  0.68]
  1.42%    0.03 [ −0.17,  0.22]
  1.45%    0.26 [  0.13,  0.38]

  1.39%    0.11 [ −0.14,  0.36]
  1.40%    0.23 [ −0.01,  0.48]
  1.43%    0.04 [ −0.13,  0.20]

  0.74%   −0.15 [ −1.18,  0.87]
  1.02%   −0.02 [ −0.71,  0.67]

  1.14%   −3.03 [ −3.58, −2.47]

100.00%   −0.08 [ −0.21,  0.04]

##
## Random-Effects Model (k = 82; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.1750 (SE = 0.0314)
## tau (square root of estimated tau^2 value): 0.4183
## I^2 (total heterogeneity / total variability): 99.50%
## H^2 (total variability / sampling variability): 199.39
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##
## Test for Heterogeneity:
## Q(df = 81) = 1861.8240, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0169 0.0501 -0.3370 0.7361 -0.1150 0.0813
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## RCP8' in 'mbcsToSbcs': dot substituted for <99>

RE Model

−20 −10 0 10 20

inverts Physiology pH

202 2021 Gibbs MC, Parker LM, RCP8
202 2021 Gibbs MC, Parker LM, RCP8
196 2014 Burdett HL, Carruthe RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
192 2015 Baragi LV, Anil AC RCP8
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  RCP6
188 2021 Khan FU, Chen H, Gu  RCP8
188 2021 Khan FU, Chen H, Gu  RCP8
186 2021 Jiang L, Sun YF, Zha RCP8
185 2021 Zhang T, Qu Yi, Zhan extreme
185 2021 Zhang T, Qu Yi, Zhan extreme
116 2014 Harms L, Frickenhaus extreme
116 2014 Harms L, Frickenhaus RCP8
112 2014 Rosa R, Trübenbach K extreme
112 2014 Rosa R, Trübenbach K extreme
112 2014 Rosa R, Trübenbach K extreme
112 2014 Rosa R, Trübenbach K extreme
110 2015 Valles−Regino R, Tat RCP8
101 2017 Büschner JV, Form AU RCP8
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
84 2018 Rivest EB, Kelly MW, RCP8
84 2018 Rivest EB, Kelly MW, RCP8
78 2020 Alma L, Kram KE, Hol RCP8
72 2014 Ko GWK, Dineshram R, extreme
71 2012 Hernroth B, Nilsson  extreme
71 2012 Hernroth B, Nilsson  extreme
61 2020 Kahn FU, Hu M, Kong  RCP8
60 2013 Ivanina AV, Dickinso RCP6
60 2013 Ivanina AV, Dickinso RCP6
60 2013 Ivanina AV, Dickinso RCP6
60 2013 Ivanina AV, Dickinso RCP6
60 2013 Ivanina AV, Dickinso RCP6
59 2016 Noisette F, Bordeyne RCP8
55 2014 Schalkhausser B, Boc RCP8
52 2017 Rivest EB, Chen CS,  RCP8
52 2017 Rivest EB, Chen CS,  RCP8
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, RCP8
44 2013 Zittier ZMC, Hirse T extreme
44 2013 Zittier ZMC, Hirse T extreme
44 2013 Zittier ZMC, Hirse T RCP8
40 2018 Parker LM, O...Connor  RCP8
40 2018 Parker LM, O...Connor  RCP8
40 2018 Parker LM, O...Connor  RCP8
35 2016 Navarro JM, Duarte C RCP8
35 2016 Navarro JM, Duarte C RCP6
35 2016 Navarro JM, Duarte C RCP8
35 2016 Navarro JM, Duarte C RCP6
34 2020 Harrington AM, Harri extreme
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
26 2013 Matoo OB, Ivanina AV RCP6
26 2013 Matoo OB, Ivanina AV RCP6
26 2013 Matoo OB, Ivanina AV RCP6
26 2013 Matoo OB, Ivanina AV RCP6
25 2017 Gibbin EM, Chakravar extreme
22 2013 Calosi P, Turner LM, RCP8
22 2013 Calosi P, Turner LM, RCP8
18 2014 Gazeau F, Alliouane  RCP8
18 2014 Gazeau F, Alliouane  RCP8
17 2013 Melatunan S, Calosi  RCP8
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  RCP8
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  RCP6
10 2013 Putnam HM, Mayfield  RCP6
9 2018 Pedersen SA, Hanssen extreme

  1.40%    0.11 [ −0.01,  0.23]
  1.39%    0.12 [ −0.02,  0.27]
  0.99%    0.79 [  0.24,  1.34]

  1.43%   −0.00 [ −0.05,  0.04]
  1.32%    0.09 [ −0.15,  0.33]

  1.43%   −0.02 [ −0.07,  0.03]
  1.36%    0.15 [ −0.04,  0.34]

  1.43%   −0.00 [ −0.04,  0.03]
  1.37%   −0.01 [ −0.18,  0.16]
  1.42%   −0.03 [ −0.10,  0.04]
  1.13%    0.26 [ −0.17,  0.69]

  1.12%   −0.27 [ −0.71,  0.16]
  1.21%   −0.36 [ −0.72, −0.01]
  1.26%   −0.17 [ −0.47,  0.14]
  1.29%   −0.09 [ −0.36,  0.19]

  1.36%   −0.36 [ −0.55, −0.16]
  0.88%    0.28 [ −0.37,  0.94]

  0.94%   −0.21 [ −0.81,  0.39]
  1.32%   −1.08 [ −1.32, −0.85]
  1.42%   −1.01 [ −1.10, −0.92]
  1.23%   −0.31 [ −0.65,  0.03]
  1.04%    0.36 [ −0.15,  0.86]

  1.38%   −0.53 [ −0.70, −0.36]
  1.43%   −0.04 [ −0.06, −0.02]
  1.43%   −0.01 [ −0.03,  0.01]

  1.43%    0.10 [  0.08,  0.12]
  1.43%    0.46 [  0.40,  0.52]

  1.43%   −0.03 [ −0.05, −0.01]
  1.31%    0.66 [  0.41,  0.91]

  1.30%   −0.23 [ −0.50,  0.03]
  1.16%    0.09 [ −0.30,  0.49]

  1.43%   −0.01 [ −0.03,  0.01]
  1.43%   −0.00 [ −0.02,  0.02]
  1.31%    0.23 [ −0.03,  0.49]
  1.31%    0.42 [  0.16,  0.67]

  1.20%    0.14 [ −0.22,  0.50]
  1.40%   −0.14 [ −0.26, −0.02]
  1.26%   −0.79 [ −1.09, −0.48]

  1.16%    0.14 [ −0.26,  0.54]
  1.41%   −0.65 [ −0.74, −0.55]

  1.29%    0.00 [ −0.27,  0.27]
  1.16%    0.07 [ −0.32,  0.47]
  1.24%    0.07 [ −0.25,  0.39]
  1.37%    0.08 [ −0.09,  0.26]

  1.26%   −0.20 [ −0.51,  0.10]
  0.22%    0.16 [ −1.78,  2.10]

  1.43%   −0.03 [ −0.05, −0.01]
  0.01%    0.00 [ −8.02,  8.02]

  0.00%    2.87 [−13.40, 19.13]
  0.06%    1.00 [ −2.77,  4.78]
  1.38%    0.24 [  0.09,  0.40]
  1.34%    1.37 [  1.15,  1.58]
  1.36%    0.50 [  0.31,  0.70]
  1.38%    0.84 [  0.68,  0.99]

  1.18%   −0.10 [ −0.48,  0.28]
  1.00%   −1.06 [ −1.60, −0.52]
  1.43%   −0.06 [ −0.08, −0.04]

  1.39%    0.08 [ −0.06,  0.22]
  1.38%    0.13 [ −0.03,  0.30]

  1.40%   −0.14 [ −0.26, −0.02]
  1.43%   −0.07 [ −0.11, −0.03]
  1.42%   −0.06 [ −0.13,  0.02]

  1.27%   −0.35 [ −0.64, −0.06]
  1.36%   −0.11 [ −0.30,  0.08]
  1.30%    0.06 [ −0.21,  0.33]
  1.06%    0.20 [ −0.29,  0.69]

  1.04%   −0.02 [ −0.53,  0.49]
  1.11%   −0.60 [ −1.04, −0.16]

  1.01%    1.12 [  0.59,  1.66]
  1.29%    0.00 [ −0.28,  0.28]

  1.23%   −1.74 [ −2.07, −1.41]
  1.43%    0.03 [ −0.01,  0.07]
  1.35%    0.33 [  0.12,  0.54]

  1.22%    0.05 [ −0.30,  0.40]
  1.37%   −0.06 [ −0.24,  0.12]

  1.40%    0.48 [  0.36,  0.61]
  1.30%    0.02 [ −0.24,  0.28]
  1.23%    0.03 [ −0.30,  0.36]
  1.39%    0.09 [ −0.06,  0.24]
  0.65%    0.36 [ −0.55,  1.26]

  0.96%   −0.07 [ −0.65,  0.51]
  0.91%   −0.99 [ −1.60, −0.37]

100.00%   −0.02 [ −0.12,  0.08]
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##
## Random-Effects Model (k = 94; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.2726 (SE = 0.0454)
## tau (square root of estimated tau^2 value): 0.5221
## I^2 (total heterogeneity / total variability): 99.70%
## H^2 (total variability / sampling variability): 332.79
##
## Test for Heterogeneity:
## Q(df = 93) = 2565.6087, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0356 0.0581 -0.6124 0.5403 -0.1496 0.0784
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
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## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <e2>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <80>

## Warning in text.default(...): conversion failure on '40 2018 Parker LM, O’Connor
## NA' in 'mbcsToSbcs': dot substituted for <99>
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RE Model

−20 −10 0 10 20

inverts Physiology TpH

202 2021 Gibbs MC, Parker LM, NA
202 2021 Gibbs MC, Parker LM, NA
196 2014 Burdett HL, Carruthe RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
195 2015 Kavousi J, Reimer JD RCP8
192 2015 Baragi LV, Anil AC NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
190 2013 Schoepf V, Grottoli  RCP8
190 2013 Schoepf V, Grottoli  NA
188 2021 Khan FU, Chen H, Gu  NA
188 2021 Khan FU, Chen H, Gu  NA
186 2021 Jiang L, Sun YF, Zha NA
186 2021 Jiang L, Sun YF, Zha RCP8
186 2021 Jiang L, Sun YF, Zha RCP8
185 2021 Zhang T, Qu Yi, Zhan NA
185 2021 Zhang T, Qu Yi, Zhan NA
116 2014 Harms L, Frickenhaus extreme
116 2014 Harms L, Frickenhaus NA
112 2014 Rosa R, Trübenbach K NA
112 2014 Rosa R, Trübenbach K NA
112 2014 Rosa R, Trübenbach K NA
112 2014 Rosa R, Trübenbach K NA
110 2015 Valles−Regino R, Tat RCP8
101 2017 Büschner JV, Form AU NA
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  extreme
88 2018 Dworjanyn SA, Byrne  RCP8
88 2018 Dworjanyn SA, Byrne  NA
84 2018 Rivest EB, Kelly MW, RCP8
84 2018 Rivest EB, Kelly MW, RCP8
78 2020 Alma L, Kram KE, Hol NA
72 2014 Ko GWK, Dineshram R, extreme
71 2012 Hernroth B, Nilsson  extreme
71 2012 Hernroth B, Nilsson  NA
71 2012 Hernroth B, Nilsson  extreme
71 2012 Hernroth B, Nilsson  NA
61 2020 Kahn FU, Hu M, Kong  NA
60 2013 Ivanina AV, Dickinso NA
60 2013 Ivanina AV, Dickinso NA
60 2013 Ivanina AV, Dickinso NA
60 2013 Ivanina AV, Dickinso NA
60 2013 Ivanina AV, Dickinso NA
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne NA
59 2016 Noisette F, Bordeyne extreme
59 2016 Noisette F, Bordeyne RCP8
59 2016 Noisette F, Bordeyne NA
55 2014 Schalkhausser B, Boc extreme
52 2017 Rivest EB, Chen CS,  RCP8
52 2017 Rivest EB, Chen CS,  RCP8
50 2015 Towle EK, Enochs IC, RCP8
44 2013 Zittier ZMC, Hirse T NA
44 2013 Zittier ZMC, Hirse T NA
44 2013 Zittier ZMC, Hirse T RCP8
40 2018 Parker LM, O...Connor  NA
40 2018 Parker LM, O...Connor  NA
40 2018 Parker LM, O...Connor  NA
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C NA
35 2016 Navarro JM, Duarte C extreme
35 2016 Navarro JM, Duarte C NA
34 2020 Harrington AM, Harri extreme
33 2017 Legrand E, Riera P,  RCP8
33 2017 Legrand E, Riera P,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
27 2016 Movilla J, Calvo E,  RCP8
26 2013 Matoo OB, Ivanina AV NA
26 2013 Matoo OB, Ivanina AV NA
26 2013 Matoo OB, Ivanina AV NA
26 2013 Matoo OB, Ivanina AV NA
25 2017 Gibbin EM, Chakravar NA
22 2013 Calosi P, Turner LM, RCP8
22 2013 Calosi P, Turner LM, RCP8
18 2014 Gazeau F, Alliouane  RCP8
18 2014 Gazeau F, Alliouane  RCP8
17 2013 Melatunan S, Calosi  extreme
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
16 2010 Walther K, Anger K,  extreme
16 2010 Walther K, Anger K,  NA
11 2014 Rivest EB, Hofmann G RCP8
10 2013 Putnam HM, Mayfield  NA
10 2013 Putnam HM, Mayfield  NA
9 2018 Pedersen SA, Hanssen NA

  1.22%    0.02 [ −0.11,  0.15]
  1.20%   −0.29 [ −0.46, −0.11]

  0.76%    0.24 [ −0.57,  1.04]
  1.24%   −0.01 [ −0.06,  0.04]
  1.19%    0.14 [ −0.08,  0.36]

  1.24%   −0.04 [ −0.08,  0.01]
  1.21%    0.06 [ −0.11,  0.24]

  1.24%   −0.02 [ −0.05,  0.01]
  1.22%   −0.03 [ −0.17,  0.12]

  1.24%   −0.23 [ −0.28, −0.18]
  1.07%   −0.35 [ −0.76,  0.06]
  0.99%   −0.02 [ −0.54,  0.50]
  1.21%   −0.08 [ −0.25,  0.09]

  1.14%   −0.61 [ −0.91, −0.31]
  1.21%   −0.41 [ −0.57, −0.25]
  1.13%   −0.71 [ −1.03, −0.39]
  0.86%   −0.05 [ −0.72,  0.63]
  0.90%   −0.47 [ −1.10,  0.15]

  0.80%   −3.12 [ −3.88, −2.36]
  1.21%   −0.42 [ −0.59, −0.26]
  1.10%   −0.13 [ −0.50,  0.23]

  1.11%   −0.39 [ −0.73, −0.04]
  1.08%   −0.11 [ −0.50,  0.28]
  0.99%    0.34 [ −0.17,  0.85]

  1.21%   −0.53 [ −0.68, −0.38]
  1.24%   −0.04 [ −0.06, −0.02]
  1.24%   −0.01 [ −0.03,  0.00]

  1.24%    0.10 [  0.08,  0.12]
  1.24%    0.33 [  0.29,  0.37]
  1.24%    0.03 [  0.01,  0.05]
  1.17%    0.66 [  0.41,  0.91]

  1.12%   −0.59 [ −0.93, −0.25]
  1.03%   −0.16 [ −0.62,  0.31]

  1.24%   −0.02 [ −0.04, −0.00]
  1.24%   −0.02 [ −0.04, −0.00]
  1.24%   −0.01 [ −0.03,  0.01]

  1.24%   −0.03 [ −0.05, −0.01]
  1.13%    0.13 [ −0.18,  0.44]
  1.19%    0.03 [ −0.18,  0.24]
  1.09%    0.33 [ −0.05,  0.71]

  1.17%   −0.10 [ −0.35,  0.14]
  1.16%   −0.74 [ −1.02, −0.47]
  1.15%   −0.57 [ −0.86, −0.28]
  1.02%   −1.05 [ −1.52, −0.57]
  1.09%   −0.88 [ −1.26, −0.50]
  1.23%   −0.85 [ −0.93, −0.78]

  1.16%    0.07 [ −0.19,  0.34]
  1.06%    0.59 [  0.17,  1.00]

  1.18%    0.00 [ −0.23,  0.23]
  1.23%    0.99 [  0.90,  1.08]

  0.94%   −0.09 [ −0.67,  0.49]
  0.46%    1.78 [  0.45,  3.10]
  0.48%    1.52 [  0.23,  2.81]
  0.47%    1.62 [  0.31,  2.93]
  0.48%    1.66 [  0.37,  2.95]

  0.45%    0.94 [ −0.40,  2.29]
  0.48%    1.29 [  0.00,  2.57]

  1.24%   −0.02 [ −0.04, −0.00]
  0.00%    2.10 [−14.18, 18.37]

  0.09%    0.14 [ −3.59,  3.87]
  1.22%    0.52 [  0.38,  0.67]
  1.14%    1.78 [  1.48,  2.07]
  1.21%    0.89 [  0.74,  1.05]
  1.22%    0.91 [  0.77,  1.06]

  0.98%   −0.90 [ −1.43, −0.37]
  0.85%   −0.59 [ −1.29,  0.10]

  1.24%   −0.06 [ −0.08, −0.04]
  1.17%    0.14 [ −0.12,  0.40]
  1.20%    0.24 [  0.06,  0.42]

  1.22%   −0.08 [ −0.21,  0.06]
  1.24%    0.04 [ −0.03,  0.11]

  1.23%   −0.13 [ −0.21, −0.06]
  1.09%   −0.49 [ −0.87, −0.10]
  1.21%   −0.20 [ −0.37, −0.03]
  1.11%   −0.22 [ −0.57,  0.12]
  1.02%   −0.10 [ −0.58,  0.38]
  0.98%    0.34 [ −0.19,  0.87]

  1.03%   −0.40 [ −0.85,  0.06]
  1.02%   −0.09 [ −0.57,  0.39]
  1.16%    0.00 [ −0.28,  0.28]

  1.18%   −1.05 [ −1.27, −0.82]
  1.24%    0.02 [ −0.02,  0.06]

  1.19%   −0.04 [ −0.25,  0.17]
  1.06%    0.27 [ −0.14,  0.69]
  1.20%    0.24 [  0.05,  0.42]
  1.22%    0.68 [  0.53,  0.82]

  1.16%    0.10 [ −0.16,  0.37]
  1.17%    0.12 [ −0.12,  0.37]
  1.15%    0.06 [ −0.22,  0.34]
  1.04%    0.14 [ −0.31,  0.59]
  1.22%    0.09 [ −0.04,  0.22]

  0.65%   −0.08 [ −1.06,  0.90]
  0.94%    0.10 [ −0.49,  0.68]

  0.84%   −1.90 [ −2.61, −1.19]

100.00%   −0.04 [ −0.15,  0.08]

Abs_InvertPhys <- MA_TpH_abs("inverts","Physiology", Inverts)

## Fish, Physiology
FishPhys <- MA_TpH("fish","Physiology", Fish,sensitivity)

##
## Random-Effects Model (k = 66; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0620 (SE = 0.0142)
## tau (square root of estimated tau^2 value): 0.2491
## I^2 (total heterogeneity / total variability): 97.20%
## H^2 (total variability / sampling variability): 35.71
##
## Test for Heterogeneity:
## Q(df = 65) = 832.0468, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0743 0.0359 2.0716 0.0383 0.0040 0.1446 *
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##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−8 −6 −4 −2 0 2 4

fish Physiology T

209 2020 Leo E, Graeve M, Sto extreme
209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
184 2021 Alter K, Peck MA RCP8
184 2021 Alter K, Peck MA RCP6
177 2019 Pimentel MS, Faleiro RCP8
176 2015 Flynn EE, Bjelde BE, RCP8
175 2018 Leo E, Dahlke FT, St RCP8
175 2018 Leo E, Dahlke FT, St extreme
173 2014 Pope EC, Ellis RP, S RCP6
169 2014 Pimentel MS, Faleiro RCP8
169 2014 Pimentel MS, Faleiro RCP8
162 2018 Sampaio E, Lopes AR, extreme
162 2018 Sampaio E, Lopes AR, extreme
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
153 2017 Leo E, Kunz KL, Schm extreme
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm extreme
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
152 2020 Pimentel MS, Faleiro RCP8
150 2016 Rosa R, Paula JR, Sa extreme
150 2016 Rosa R, Paula JR, Sa extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V extreme
145 2016 Di Santo V extreme
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
144 2020 Dahlke F, Lucassen M RCP8
143 2020 Cominassi L, Moyano  extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
142 2017 Enzor LA, Hunter EM, extreme
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
140 2014 Enzor LA, Place SP extreme
140 2014 Enzor LA, Place SP extreme
140 2014 Enzor LA, Place SP extreme
140 2014 Enzor LA, Place SP extreme
140 2014 Enzor LA, Place SP extreme
140 2014 Enzor LA, Place SP extreme
139 2018 Davis BE, Flynn EE,  RCP8
139 2018 Davis BE, Flynn EE,  RCP8
137 2013 Strobel A, Leo E, Pö extreme
135 2012 Strobel A, Bennecke  extreme
135 2012 Strobel A, Bennecke  extreme
132 2015 Faleiro F, Baptista  extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
128 2013 Strobel A, Graeve M, extreme
128 2013 Strobel A, Graeve M, extreme

  1.26%    0.53 [ 0.13,  0.92]
  1.25%    0.23 [−0.16,  0.63]
  0.88%    0.19 [−0.38,  0.76]
  2.02%    0.17 [ 0.08,  0.25]
  2.01%    0.27 [ 0.19,  0.36]
  2.07%    0.26 [ 0.24,  0.28]

  2.04%   −0.03 [−0.09,  0.03]
  0.91%    0.39 [−0.17,  0.94]
  0.93%    0.27 [−0.27,  0.82]

  2.02%   −0.05 [−0.13,  0.03]
  2.07%    0.04 [ 0.02,  0.05]

  2.07%    0.02 [−0.00,  0.04]
  1.73%    0.23 [ 0.01,  0.45]

  1.65%    0.10 [−0.14,  0.35]
  2.06%    0.09 [ 0.06,  0.13]

  1.74%   −0.44 [−0.65, −0.22]
  1.92%   −0.26 [−0.40, −0.13]
  1.63%   −0.23 [−0.49,  0.02]
  1.08%    0.35 [−0.12,  0.81]
  0.98%    0.08 [−0.43,  0.60]

  1.90%   −0.19 [−0.34, −0.05]
  1.54%    0.11 [−0.18,  0.40]
  2.03%    0.26 [ 0.19,  0.33]

  0.71%    0.22 [−0.46,  0.90]
  1.74%   −0.35 [−0.56, −0.14]

  0.98%    0.31 [−0.20,  0.83]
  0.58%   −0.41 [−1.19,  0.37]

  1.97%    0.18 [ 0.06,  0.29]
  1.94%   −0.01 [−0.14,  0.12]
  1.94%    0.10 [−0.03,  0.23]

  1.95%   −0.01 [−0.14,  0.11]
  1.94%   −0.10 [−0.23,  0.03]
  1.25%   −0.03 [−0.43,  0.36]

  2.04%   −0.13 [−0.19, −0.07]
  1.92%    0.00 [−0.14,  0.14]

  2.02%   −0.17 [−0.25, −0.08]
  1.99%    0.30 [ 0.20,  0.40]
  1.60%    0.70 [ 0.43,  0.96]

  1.97%    0.06 [−0.06,  0.17]
  1.25%   −0.13 [−0.53,  0.27]
  0.97%   −0.01 [−0.52,  0.51]
  0.02%   −1.95 [−6.51,  2.62]
  1.32%   −0.25 [−0.62,  0.11]
  1.16%    0.10 [−0.33,  0.54]

  1.59%   −0.52 [−0.79, −0.25]
  0.21%   −1.03 [−2.48,  0.42]
  0.33%   −0.26 [−1.39,  0.87]
  1.60%   −0.05 [−0.32,  0.21]
  1.69%   −0.17 [−0.40,  0.07]
  1.62%    0.07 [−0.18,  0.33]

  1.65%   −0.04 [−0.29,  0.21]
  1.62%   −0.05 [−0.31,  0.21]
  1.37%   −0.12 [−0.47,  0.23]

  2.04%    0.17 [ 0.11,  0.24]
  1.63%   −0.17 [−0.42,  0.09]
  1.09%    0.39 [−0.08,  0.85]
  1.79%    0.04 [−0.16,  0.23]

  1.43%   −0.07 [−0.40,  0.26]
  1.21%    0.36 [−0.05,  0.77]
  1.61%    1.27 [ 1.01,  1.53]
  1.58%    0.60 [ 0.33,  0.87]
  1.61%    0.53 [ 0.27,  0.79]

  1.52%    0.28 [−0.01,  0.58]
  1.51%    0.02 [−0.28,  0.31]
  0.70%    0.01 [−0.67,  0.70]
  1.57%    0.15 [−0.12,  0.43]

100.00%    0.07 [ 0.00,  0.14]

##
## Random-Effects Model (k = 53; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0157 (SE = 0.0052)
## tau (square root of estimated tau^2 value): 0.1253
## I^2 (total heterogeneity / total variability): 90.15%
## H^2 (total variability / sampling variability): 10.15
##
## Test for Heterogeneity:
## Q(df = 52) = 406.5981, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## -0.0276 0.0239 -1.1529 0.2489 -0.0745 0.0193
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−2 −1.5 −1 −0.5 0 0.5 1 1.5

fish Physiology pH

209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
184 2021 Alter K, Peck MA extreme
177 2019 Pimentel MS, Faleiro extreme
176 2015 Flynn EE, Bjelde BE, RCP8
176 2015 Flynn EE, Bjelde BE, RCP6
175 2018 Leo E, Dahlke FT, St RCP8
173 2014 Pope EC, Ellis RP, S RCP8
169 2014 Pimentel MS, Faleiro extreme
169 2014 Pimentel MS, Faleiro extreme
162 2018 Sampaio E, Lopes AR, extreme
162 2018 Sampaio E, Lopes AR, extreme
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
152 2020 Pimentel MS, Faleiro extreme
150 2016 Rosa R, Paula JR, Sa extreme
150 2016 Rosa R, Paula JR, Sa extreme
147 2014 Gräns A, Jutfelt F,  RCP8
147 2014 Gräns A, Jutfelt F,  RCP8
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
144 2020 Dahlke F, Lucassen M extreme
143 2020 Cominassi L, Moyano  extreme
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
142 2017 Enzor LA, Hunter EM, RCP8
141 2015 Miller GM, Kroon FJ, RCP8
141 2015 Miller GM, Kroon FJ, RCP6
140 2014 Enzor LA, Place SP RCP8
140 2014 Enzor LA, Place SP RCP8
140 2014 Enzor LA, Place SP RCP8
140 2014 Enzor LA, Place SP RCP8
140 2014 Enzor LA, Place SP RCP8
140 2014 Enzor LA, Place SP RCP8
139 2018 Davis BE, Flynn EE,  extreme
139 2018 Davis BE, Flynn EE,  RCP8
139 2018 Davis BE, Flynn EE,  extreme
139 2018 Davis BE, Flynn EE,  RCP8
137 2013 Strobel A, Leo E, Pö extreme
135 2012 Strobel A, Bennecke  extreme
135 2012 Strobel A, Bennecke  extreme
132 2015 Faleiro F, Baptista  extreme
129 2016 Bresolin de Souza KB RCP8
128 2013 Strobel A, Graeve M, extreme
128 2013 Strobel A, Graeve M, extreme

  1.00%    0.01 [−0.39,  0.41]
  0.80%    0.61 [ 0.15,  1.08]

  3.26%    0.05 [−0.03,  0.14]
  3.61%   −0.29 [−0.31, −0.26]
  3.43%   −0.00 [−0.07,  0.06]
  3.46%   −0.01 [−0.07,  0.05]
  0.78%   −0.19 [−0.67,  0.28]
  3.33%    0.01 [−0.07,  0.09]

  3.63%   −0.04 [−0.06, −0.02]
  3.63%   −0.04 [−0.06, −0.02]

  1.40%    0.08 [−0.23,  0.39]
  1.83%    0.14 [−0.11,  0.38]

  3.52%   −0.03 [−0.08,  0.02]
  2.64%   −0.03 [−0.18,  0.12]

  1.21%   −0.56 [−0.91, −0.21]
  1.13%   −0.37 [−0.73,  0.00]
  2.91%   −0.03 [−0.15,  0.09]
  1.47%   −0.17 [−0.47,  0.13]

  3.26%   −0.28 [−0.37, −0.20]
  1.79%    0.40 [ 0.15,  0.65]

  0.83%   −0.38 [−0.83,  0.08]
  0.59%   −0.12 [−0.69,  0.44]
  2.74%   −0.13 [−0.27,  0.01]

  1.26%   −0.40 [−0.74, −0.06]
  3.43%   −0.04 [−0.10,  0.02]
  2.99%    0.00 [−0.12,  0.12]
  2.00%    0.06 [−0.16,  0.29]

  2.23%   −0.06 [−0.26,  0.14]
  1.29%    0.35 [ 0.02,  0.68]

  1.31%    0.09 [−0.24,  0.42]
  0.33%   −0.91 [−1.69, −0.13]
  1.03%   −0.04 [−0.44,  0.35]
  0.95%   −0.01 [−0.43,  0.40]
  1.12%   −0.35 [−0.72,  0.02]
  0.31%   −0.03 [−0.84,  0.78]
  0.37%    0.36 [−0.38,  1.09]

  1.68%   −0.05 [−0.32,  0.21]
  1.78%    0.00 [−0.25,  0.25]
  1.71%    0.21 [−0.05,  0.47]
  2.01%    0.04 [−0.18,  0.26]

  1.72%   −0.26 [−0.52, −0.00]
  1.61%   −0.12 [−0.40,  0.15]
  3.50%   −0.01 [−0.06,  0.05]
  3.50%   −0.00 [−0.05,  0.05]
  1.65%    0.15 [−0.12,  0.42]

  0.89%   −0.11 [−0.54,  0.33]
  0.83%    0.28 [−0.18,  0.73]
  2.61%    0.04 [−0.12,  0.19]
  1.26%    0.21 [−0.12,  0.55]
  0.98%    0.17 [−0.24,  0.57]
  1.65%    0.45 [ 0.18,  0.72]

  0.39%    0.04 [−0.67,  0.75]
  1.38%   −0.24 [−0.55,  0.08]

100.00%   −0.03 [−0.07,  0.02]

##
## Random-Effects Model (k = 70; tau^2 estimator: REML)
##
## tau^2 (estimated amount of total heterogeneity): 0.0987 (SE = 0.0203)
## tau (square root of estimated tau^2 value): 0.3142
## I^2 (total heterogeneity / total variability): 98.08%
## H^2 (total variability / sampling variability): 52.20
##
## Test for Heterogeneity:
## Q(df = 69) = 685.0445, p-val < .0001
##
## Model Results:
##
## estimate se zval pval ci.lb ci.ub  
## 0.0396 0.0418 0.9473 0.3435 -0.0424 0.1217
##
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
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RE Model

−3 −2 −1 0 1 2

fish Physiology TpH

209 2020 Leo E, Graeve M, Sto extreme
209 2020 Leo E, Graeve M, Sto RCP8
209 2020 Leo E, Graeve M, Sto RCP8
184 2021 Alter K, Peck MA NA
184 2021 Alter K, Peck MA NA
177 2019 Pimentel MS, Faleiro NA
176 2015 Flynn EE, Bjelde BE, NA
175 2018 Leo E, Dahlke FT, St NA
175 2018 Leo E, Dahlke FT, St RCP8
173 2014 Pope EC, Ellis RP, S NA
169 2014 Pimentel MS, Faleiro NA
169 2014 Pimentel MS, Faleiro NA
162 2018 Sampaio E, Lopes AR, extreme
162 2018 Sampaio E, Lopes AR, extreme
161 2019 Maulvault LA, Camach extreme
161 2019 Maulvault LA, Camach extreme
153 2017 Leo E, Kunz KL, Schm extreme
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm extreme
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
153 2017 Leo E, Kunz KL, Schm RCP8
152 2020 Pimentel MS, Faleiro NA
150 2016 Rosa R, Paula JR, Sa extreme
150 2016 Rosa R, Paula JR, Sa extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
147 2014 Gräns A, Jutfelt F,  extreme
146 2016 Sampaio E, Maulvault RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V RCP8
145 2016 Di Santo V NA
145 2016 Di Santo V NA
144 2020 Dahlke F, Lucassen M NA
143 2020 Cominassi L, Moyano  extreme
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
142 2017 Enzor LA, Hunter EM, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, NA
141 2015 Miller GM, Kroon FJ, RCP6
140 2014 Enzor LA, Place SP NA
140 2014 Enzor LA, Place SP NA
140 2014 Enzor LA, Place SP NA
140 2014 Enzor LA, Place SP NA
140 2014 Enzor LA, Place SP NA
140 2014 Enzor LA, Place SP NA
139 2018 Davis BE, Flynn EE,  NA
139 2018 Davis BE, Flynn EE,  RCP8
139 2018 Davis BE, Flynn EE,  NA
139 2018 Davis BE, Flynn EE,  RCP8
137 2013 Strobel A, Leo E, Pö extreme
135 2012 Strobel A, Bennecke  extreme
135 2012 Strobel A, Bennecke  extreme
132 2015 Faleiro F, Baptista  extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
129 2016 Bresolin de Souza KB extreme
128 2013 Strobel A, Graeve M, extreme
128 2013 Strobel A, Graeve M, extreme

  1.14%    0.99 [ 0.53,  1.45]
  1.19%    0.41 [−0.02,  0.84]
  0.99%    0.01 [−0.53,  0.56]
  1.75%    0.29 [ 0.23,  0.36]
  1.74%    0.17 [ 0.09,  0.26]
  1.77%    0.11 [ 0.08,  0.14]

  1.75%   −0.03 [−0.10,  0.04]
  1.16%    0.34 [−0.11,  0.79]
  1.17%    0.29 [−0.15,  0.73]

  1.75%   −0.04 [−0.11,  0.04]
  1.77%    0.01 [−0.01,  0.03]

  1.77%   −0.00 [−0.02,  0.02]
  1.44%   −0.30 [−0.59, −0.00]
  1.60%   −0.02 [−0.22,  0.18]

  1.77%    0.09 [ 0.06,  0.12]
  1.70%   −0.07 [−0.20,  0.06]

  1.63%   −0.36 [−0.54, −0.18]
  1.66%   −0.32 [−0.48, −0.16]
  1.25%   −0.12 [−0.52,  0.28]
  1.23%   −0.17 [−0.58,  0.24]

  1.60%   −0.26 [−0.46, −0.05]
  1.53%   −0.14 [−0.39,  0.10]

  1.73%    0.10 [ 0.00,  0.21]
  1.67%    0.30 [ 0.14,  0.45]

  1.51%   −0.61 [−0.87, −0.35]
  0.99%    0.79 [ 0.25,  1.34]

  0.95%    0.45 [−0.12,  1.03]
  1.71%    0.05 [−0.08,  0.17]
  1.70%    0.09 [−0.04,  0.21]
  1.72%    0.13 [ 0.02,  0.25]

  1.70%    0.01 [−0.11,  0.14]
  1.70%   −0.04 [−0.18,  0.09]
  1.49%    0.23 [−0.03,  0.50]

  1.74%   −0.27 [−0.36, −0.18]
  1.73%    0.31 [ 0.21,  0.41]

  1.75%   −0.23 [−0.30, −0.17]
  1.71%   −0.04 [−0.17,  0.08]

  1.50%    0.79 [ 0.52,  1.05]
  1.56%   −0.16 [−0.39,  0.06]
  1.37%   −0.19 [−0.52,  0.15]
  1.28%    0.16 [−0.22,  0.54]
  1.61%    0.00 [−0.20,  0.20]

  1.40%   −0.20 [−0.52,  0.11]
  0.86%   −0.01 [−0.65,  0.62]

  1.36%   −1.10 [−1.44, −0.76]
  0.63%   −0.77 [−1.60,  0.06]
  0.31%    0.40 [−0.93,  1.73]

  0.64%   −1.09 [−1.91, −0.27]
  0.17%   −0.32 [−2.24,  1.60]
  1.50%   −0.03 [−0.29,  0.24]

  1.56%   −0.24 [−0.47, −0.01]
  1.52%    0.14 [−0.11,  0.40]

  1.55%   −0.18 [−0.42,  0.05]
  1.42%   −0.37 [−0.68, −0.06]
  1.48%   −0.12 [−0.40,  0.15]

  1.76%    0.19 [ 0.13,  0.24]
  1.76%    0.15 [ 0.10,  0.20]

  1.31%   −0.11 [−0.48,  0.26]
  1.41%   −0.13 [−0.44,  0.18]
  0.87%   −0.38 [−1.01,  0.25]
  1.67%    0.10 [−0.05,  0.25]
  1.34%    0.18 [−0.17,  0.53]

  1.32%   −0.03 [−0.39,  0.33]
  1.45%    0.75 [ 0.45,  1.04]
  1.41%    0.87 [ 0.56,  1.19]
  1.49%    0.78 [ 0.51,  1.05]
  1.47%    0.67 [ 0.38,  0.95]
  1.41%    0.52 [ 0.21,  0.83]

  0.94%    0.08 [−0.50,  0.66]
  1.52%   −0.28 [−0.54, −0.03]

100.00%    0.04 [−0.04,  0.12]

Abs_FishPhys <- MA_TpH_abs("fish","Physiology", Fish)

colnames(sensitivity) <- c("taxa","stressor","metric","Rosenthal nb","threshold","original pval","trim pval")
write.csv(sensitivity,"file_sensitivity.csv")

110


