Supplementary material 

Supplementary material A
While the residuals clump slightly on the higher and lower sides of the predictor variable (Fig. A.1), homoscedasticity can be assumed due to a non-significant Levene’s test (F(5,12) = 0.447, p-value = 0.807). A higher likelihood of spine loss in tank 1 is apparent (Fig. A.2). Yet, when tank was added as a blocking factor into the model, it was not a significant factor. The data was logged to a base of 10 to attain normality (Figs. A.3).
[image: ]Fig. A.3. A histogram of residuals showing normal distribution.

Fig. A.2. Box plot demonstrating the lack of influence the different tanks had on spine loss for T. gratilla.

Fig. A.1. A residual plot of the difference between the observed value of the dependent variable and the predicted value. 



Supplementary material B
Homoscedasticity was met (Fig. B.1) and there was no evidence to suggest that the variance in spine loss was significantly different for each of the treatment groups (Levene's Test: F(5,12) = 2.043, p-value = 0.144). A box plot demonstrates that the different tanks did not have an apparent effect on the results (Fig. B.2). When tanks were factored into the model as a blocking factor, it did not have a significant effect on the response variable. As such, it was removed, and its lack of significance further demonstrates the blocking factors did not affect spine loss. No outliers were present in the data. The assumption of independence and non-selectivity was met as discussed in the experimental design. A histogram (Fig. B.3) and Shapiro-Wilks tests were used to assess assumption of normality. Spine loss was found not to be normally distributed (Shapiro-Wilks = 0.785, p-value < 0.001). Therefore, the data was logged, which did improve it slightly (Shapiro-Wilks = 0.900, p-value = 0.058).
[image: ]
Fig. B.2) Boxplot demonstrating the lack of influence the different tanks had on spine loss for T. gratilla.

Fig. B.1) A residual plot of the difference between the observed value of the dependent variable and the predicted value. 

Fig. B.3) A histogram of residuals showing normal distribution.





Supplementary material C
This data set can be assumed homoscedastic as the variance for pellets and Ulva-fed deep baskets (2.057 and 84.097 respectively) did not differ greatly to those of the shallow baskets (1.176 and 61.146 respectively). This is confirmed by Levene’s test for pellets (F(1,4) = 0.148, p-value = 0.720) and Ulva (F(1,4) = 0.054, p-value = 0.827) experiments. Shapiro-Wilks tests provided no evidence that spine loss from pellet feeding did not meet the assumption of normality (deep baskets, W = 0.9973, p-value = 0.9007 and shallow baskets W = 0.99312, p-value = 0.8414). Normality can also be assumed for the Ulva-fed experiment (deep baskets - W = 0.969, p-value = 0.664 and shallow baskets - W = 0.858, p-value = 0.262).



Supplementary material D
Table 1. Testing the assumptions for the various stocking density trials
	Exp.
	Parameter
	Normality
	Similar pop. variance
	Additivity
	Transformation  

	
	
	Met
	Shapiro-wilks results
	Met
	Levene’s test result
	Met
	Tukey’s 1df result
	

	1) Grow out phase experiment
	Mass SGR (g)
	N
	W =0.82, p =0.034
	Y
	F =1.0195 p =0.4158
	Y
	F = 5.242
p = 0.106
	Logged (Shapiro-Wilk, W = 0.911, p = 0.323)

	
	Diameter SGR (mm)
	Y
	W =0.907, p =0.299
	Y
	F =0.956
p =0.436
	Y
	F = 1.076
p = 0.375
	Not required

	
	Height SGR (mm)
	N
	W =0.817, p =0.032
	Y
	F =0.415
p =0.678
	Y
	F = 4.78
p = 0.116
	Logged (Shapiro-Wilk, W = 0.884, p= 0.1746)

	
	Total basket growth (g)
	Y
	W =0.901,
 p =0.259
	Y
	F =0.713
p =0.527
	Y
	F =1.415
p =0.320
	Not required

	
	End basket mass (g)
	Y
	W =0.934, p =0.521
	Y
	F =0.524
p =0.617
	Y
	F =1.845
p =0.267
	Not required

	
	Change in CV (%)
	Y
	W =0.922, p =0.413
	Y
	F =0.5655
p =0.595
	Y
	F -=4.520
p =0.123
	Not required

	
	GSI (%)
	Y
	W =0.946, p =0.656
	Y
	F =0.560
p =0.598
	N
	F =36.632
p =0.009
	Not required

	
	Colour L
	Y
	W =0.912, p =0.330
	Y
	F =0.212
p =0.814
	Y
	F =0.186
p =0.695
	Not required

	
	Colour A
	Y
	W =0.920, p = 0.394
	Y
	F =0.269
p =0.772
	N
	F =9.371
p =0.055
	Not required

	
	Colour B
	Y
	W =0.930, p =0.4881
	Y
	F =1.505
p =0.296
	N
	F =44.193
p =0.007
	Not required

	2. Gonad enhancement experiment
	Mass SGR (g)
	N
	W = 0.915
p = 0.070
	Y
	F = 0.105
p = 0.955
	
	NA
	Logged (Shapiro-Wilk, W= 0.962, p= 0.563)

	
	Diameter SGR (mm)
	Y
	W =0.974
p =0.830
	Y
	F =1.555
p = 0.236
	
	NA
	Not required

	
	Change in CV (%)
	Y
	W =0.938
p = 0.198
	Y
	F =1.159
p = 0.354
	
	NA
	Not required

	
	Total basket growth (g)
	Y
	W =0.939
p =0.208
	Y
	F =0.837
p =0.492
	
	NA
	Not required

	
	End basket mass (g)
	N
	W =0.861
p =0.006
	Y
	F =0.119
p =0.948
	
	NA
	Not truly continuous, therefore not fair to test

	
	GSI (%)
	N
	W = 0.911
p =0.059
	Y
	F =0.643
p = 0.598
	
	NA
	Logged (Shapiro-Wilk, W =0.932, p =0.150)

	
	Total predicted gonad yield (g/m2)
	Y
	W =0.852
p =0.005
	Y
	F = 0.725
p =0.551
	
	NA
	Logged (Shapiro-Wilk, W = 0.954, p = 0.410)

	
	Colour L
	N
	W =0.875
p =0.011
	Y
	F =1.22
p =0.332
	
	NA
	Test not applied

	
	Colour A
	Y
	W =0.921
p =0.092
	Y
	F =0.796
p =0.512
	
	NA
	Not required

	
	Colour B
	Y
	W =0.942
p =0.248
	Y
	F =1.631
p =0.219
	
	NA
	Not required

	3.Behavorial interactions
	Consumption
	Y
	W = 0.970
p = 0.795
	Y
	F = 0.177
p = 0.839
	
	NA
	Not required

	
	Faeces
	Y
	W = 0.953
p = 0.478
	Y
	F =1.410
p = 0.274
	
	NA
	Not required

	
	Spine loss
	N
	W = 0.884
p = 0.031
	Y
	F = 3.588
p =0.053
	
	NA
	Logged (Shapiro-Wilk, W = 0.931, p= 0.204)



An outlier was observed in the data set relating to mass and gonad quantity derived from the same data point (basket) of the gonad enhancement stocking density experiment (Figs. 12, 15, 16 and 17). This point was not removed as it did not appear to be a data collection error and results of Levene’s test results did not indicate there were any issues (Supplementary material E), although this may lower the chance of rejecting the null hypothesis. 

Supplementary material E
[image: ]
Figs. E.1 Box plots of all independent variables of the grow-out phase stocking density trial. The coloured lines of the same colours indicate the same blocks (tanks), this allows for checking the assumption of additivity as described in section 2.2.12.5


Supplementary material F
[image: ]Fig. F.1) A residual plot of the difference between the observed value of the dependent variable and the predicted value. 

Fig. F.2) QQ plot demonstrating data fits a theoretical distribution by relative to the sample distribution.
Fig. F.3) A histogram of residuals showing normal distribution.
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