Climate models drive variation in projections of species distribution on the Grand Banks of Newfoundland.
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Table A. Candidate species distribution models for snow crab that were evaluated for fit to observed data. Akaike information criteria (AIC), Akaike weights (AIC) and out-of-sample log likelihood (Loglik) measures were used to identify the best model. Loglik are displayed as negative loglikelihood values for easier interpretation, with lower values indicating the model with better predictability. Depth and temperature were represented as second order polynomials and depth was log transformed. Df indicates the degree of freedom. The best scoring models are indicated in bold. Deviance explained is the percent deviance explained when compared to an intercept-only null model. 
	Species
	Model
	Family
	Configuration
	df
	AIC
	Neg. Log 
likelihood
	∆AIC
	∆Neg. Log 
likelihood
	Deviance explained (%)

	snow crab
	Model 4
	delta_gamma
	biomass ~ depth
	7
	21002
	10494.03
	2859
	1437.537
	55.60378

	snow crab
	Model 3
	delta_gamma
	biomass ~ temp + depth
	11
	19941
	9959.721
	1798
	903.228
	57.86423

	snow crab
	Model 2
	delta_lognormal
	biomass ~ temp + depth | spatial
	15
	18143
	9056.493
	0
	0
	61.68545

	snow crab
	Model 1
	delta_gamma
	biomass ~ temp + depth | spatial
	15
	18204
	9087.013
	61
	30.52
	61.55633
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Fig A. Quantile residuals for the four model configurations described in Table 1.
[bookmark: _Toc177559410]Spatial distribution of best model residuals (Model 2)
[image: Gráfico, Gráfico de dispersión

Descripción generada automáticamente]
Fig B. Spatial patters of snow crab SDM residuals for the binomial (a) and Lognormal (b) component.
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Table B. Candidate species distribution models for yellowtail flounder that were evaluated for fit to observed data. Akaike information criteria (AIC), Akaike weights (AIC) and out-of-sample log likelihood (Loglik) measures were used to identify the best model. Loglik are displayed as negative loglikelihood values for easier interpretation, with lower values indicating the model with better predictability. Depth and temperature were represented as second order polynomials and depth was log transformed. Df indicates the degree of freedom. The best scoring models are indicated in bold. Deviance explained is the percent deviance explained when compared to an intercept-only null model. 
	Species
	Model
	Family
	Configuration
	df
	AIC
	Neg. Log 
likelihood
	∆AIC
	∆Neg. Log 
likelihood
	Deviance explained (%)

	yellowtail flounder
	Model 4
	delta_gamma
	biomass ~ depth
	7
	28083
	14034.51
	1729
	872.64
	62.24674

	yellowtail flounder
	Model 3
	delta_gamma
	biomass ~ temp + depth
	11
	27713
	13845.29
	1359
	683.42
	62.75575

	yellowtail flounder
	Model 2
	delta_lognormal
	biomass ~ temp + depth | spatial
	15
	26578
	13273.86
	224
	111.99
	64.29291

	yellowtail flounder
	Model 1
	delta_gamma
	biomass ~ temp + depth | spatial
	15
	26354
	13161.87
	0
	0
	64.59416
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Fig C. Quantile residuals for the four model configurations described in Table 2.
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Fig D. Spatial patters of yellowtail flounder SDM residuals for the binomial (a) and gamma (b) component
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Table C. Candidate species distribution models for Atlantic cod that were evaluated for fit to observed data. Akaike information criteria (AIC), Akaike weights (AIC) and out-of-sample log likelihood (Loglik) measures were used to identify the best model. Loglik are displayed as negative loglikelihood values for easier interpretation, with lower values indicating the model with better predictability. Depth and temperature were represented as second order polynomials and depth was log transformed. Df indicates the degree of freedom. The best scoring models are indicated in bold. Deviance explained is the percent deviance explained when compared to an intercept-only null model. 
	Species
	Model
	Family
	Configuration
	df
	AIC
	Neg. Log 
likelihood
	∆AIC
	∆Neg. Log 
likelihood
	Deviance explained (%)

	Atlantic cod
	Model 4
	delta_gamma
	biomass ~ depth
	7
	31406
	15695.98
	4419
	2217.67
	59.97639

	Atlantic cod
	Model 3
	delta_gamma
	biomass ~ temp + depth
	11
	30408
	15193.14
	3421
	1714.83
	61.25861

	Atlantic cod
	Model 2
	delta_lognormal
	biomass ~ temp + depth | spatial
	15
	26987
	13478.31
	0
	0
	65.6313

	Atlantic cod
	Model 1
	delta_gamma
	biomass ~ temp + depth | spatial
	15
	27845
	13907.38
	858
	429.07
	64.5372
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Fig E. Quantile residuals for the four model configurations described in Table 3.
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Fig F. Spatial patters of Atlantic cod SDM residuals for the binomial (a) and lognormal (b) component
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Fig G.  Predictive performance of species distribution models for a) snow crab, b) yellowtail flounder, and c) Atlantic cod. The left panels display the Pearson correlation coefficients between predicted and observed values for the gamma component. The right panels present the area under the curve (AUC) for the binomial component.
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 (training period: 1996-2016; testing period 2017-2019).


Fig H. Out-of-sample predictive performance of species distribution models for a) snow crab, b) yellowtail flounder, and c) Atlantic cod from 2017 to 2019. The left panels show the Pearson correlation between predicted and observed values for the gamma component, while the right panels display the area under the curve (AUC) for the binomial component
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Table D. Outputs of the SDMs  
	species
	Effect
	term
	estimate
	std.error
	conf.low
	conf.high

	snow crab
	Fixed
	intercept
	0.493
	0.496
	-0.478
	1.47

	snow crab
	Fixed
	poly(depth,2)1
	35.7
	9.42
	17.2
	54.1

	snow crab
	Fixed
	poly(depth,2)2
	-49.5
	5.14
	-59.6
	-39.5

	snow crab
	Fixed
	poly(tempatfishing,2)1
	-38.7
	5.54
	-49.6
	-27.8

	snow crab
	Fixed
	poly(tempatfishing,2)2
	0.525
	3.9
	-7.12
	8.17

	snow crab
	Random
	Matern range
	150
	26.4
	160
	211

	snow crab
	Random
	Spatial sd
	1.73
	0.235
	1.33
	2.26

	Yellowtail flounder
	Fixed
	intercept
	-2.89
	2.02
	-6.84
	1.06

	Yellowtail flounder
	Fixed
	poly(depth,2)1
	-167
	15.1
	-196
	-137

	Yellowtail flounder
	Fixed
	poly(depth,2)2
	6.9
	11
	-14.7
	28.5

	Yellowtail flounder
	Fixed
	poly(tempatfishing,2)1
	4.59
	7.2
	-9.52
	18.7

	Yellowtail flounder
	Fixed
	poly(tempatfishing,2)2
	-28.8
	5.51
	-39.5
	-18

	Yellowtail flounder
	Random
	Matern range
	399
	122
	220
	726

	Yellowtail flounder
	Random
	Spatial sd
	2.77
	0.736
	1.65
	4.67

	Atlantic cod
	Fixed
	intercept
	0.454
	0.256
	-0.0478
	0.956

	Atlantic cod
	Fixed
	poly(depth,2)1
	-20.2
	7.86
	-35.7
	-4.83

	Atlantic cod
	Fixed
	poly(depth,2)2
	-93.1
	4.98
	-103
	-83.3

	Atlantic cod
	Fixed
	poly(tempatfishing,2)1
	38.3
	4.82
	28.8
	47.7

	Atlantic cod
	Fixed
	poly(tempatfishing,2)2
	-50.8
	3.47
	-57.6
	-44

	Atlantic cod
	Random
	Matern range
	117
	20.4
	82.8
	164

	Atlantic cod
	Random
	Spatial sd
	1.10
	0.115
	0.898
	1.35
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Fig I. Original temperature outputs derived from climate models.



Fig J. Bias-corrected temperature outputs derived from climate models
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To calculate bathymetry bias among climate models (i.e., IPSL and GFDL) and observations (bathymetry values from the GEBCO project), we performed depth data interpolation or re-gridding from climate model outputs to align with the spatial grid resolution of observed data. This interpolation process ensured a consistent spatial alignment between model outputs and observational data. Subsequently, we extracted the depth values from both the observed dataset and the interpolated/regridded datasets for each climate model at each grid cell and calculated the relative error as:




Where  represents the bathymetry at the grid cell  of climate model ;  is the bathymetry at the same grid cell for the observations. 




Fig K. Relative bathymetry error of the IPSL model relative to observations


Fig L. Relative bathymetry error of the GFDL climate model relative to observations
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*Due to data availability, historical period for GFDL and IPSL include years from 1996 to 2014 while for ACM include years from 2000-2019. Observations include years from 1996 to 2019. 
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Fig M. Snow crab biomass prediction during the historical period (1996-2019)* under environmental observations and climate models (IPSL, GFDL and ACM).

Fig N. Correlation between observations and climate model biomass prediction for snow crab
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Fig O. Yellowtail flounder biomass prediction during the historical period (1996-2019)* under environmental observations and climate models (IPSL, GFDL and ACM).


Fig P. Correlation between observations and climate model biomass prediction for yellowtail flounder.
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Fig Q. Atlantic cod biomass prediction during the historical period (1996-2019)* under environmental observations and climate models (IPSL, GFDL and ACM).


Fig R. Correlation between observations and climate model biomass prediction for Atlantic cod.
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