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Supplementary Results

Determining functional response type

Using the frair_test function of the frair package, we tested whether consumption data for each species×density group was better-fit by a Type-II or Type-III functional response [1]; a Type-I functional response is rare in nature and often associated with filter feeders [2], and was therefore eliminated as a candidate. Briefly, the frair_test function creates two binomial generalized linear models based on each dataset relating the number of Prey Eaten/Uneaten (response) vs. density of Prey Offered (predictor); evidence for a Type-II functional response occurs when a single, positive initial slope is detected with respect to density whereas evidence for a Type-III functional response occurs when a negative, followed by a positive slope (i.e. an S-shaped curve) is detected with respect to density [1]. We found evidence only in support of Type-II functional responses for all species×density groups (Table 1).

Table 1. Outputs of generalized linear models examining evidence in favor of Type-II functional responses using a binomial generalized linear model of prey eaten/uneaten vs. the density of prey offered. Note that coefficient estimates do not have inherent biological meaning; the statistical significance of the coefficient estimate suggests evidence in favor of a Type-II functional response curve with a single, positive initial slope.

	Treatment Group
	Estimate (Prey Offered Coefficient)
	Standard Error
	z-value
	p

	Common Carp - Low Density
	-0.026
	0.0022
	-12.13
	< 2.2×10-16

	Common Carp - High Density
	-0.027
	0.0022
	-12.16
	< 2.2×10-16

	Goldfish - Low Density
	-0.030
	0.0025
	-12.07
	< 2.2×10-16

	Goldfish - High Density
	-0.024
	0.0022
	-11.09
	< 2.2×10-16





Pairwise comparisons between treatment groups

We made statistical comparisons of parameter (a and h) estimates between species×density groups by modelling the differences between curves through maximum likelihood estimation, using the same fitting procedure described above, then determining if parameter estimates from the resultant ‘difference model’ were significantly different from zero [3]. These comparisons were facilitated through the frair_compare function [1]. Results of pairwise comparisons are detailed in Table 2 and indicate that all four treatment groups were significantly different in terms of handling time (h, and, by extension, maximum feeding rate, 1/h), but only the Goldfish Low Density Group had significantly different attack rates (a).



Table 2. Results of comparisons between modelled Type-II functional response curves for each species×density groups. Parameter estimates for ‘difference models’ between each pairwise comparison are shown and p-values <0.05 indicate parameter estimates are significantly different from zero. Δa represents difference in attack rate and Δh represents difference in handling time between specified models. Asterisks denote where significant differences occur.
	Comparison
	Estimate
	Standard Error
	z-value
	p

	Goldfish High Density – Goldfish Low Density
	Δa: -1.71
	0.48
	-3.57
	0.00036*

	
	Δh: .0056
	0.0022
	2.52
	0.01170*

	Goldfish High Density –
Carp Low Density
	Δa: -0.44
	0.42
	-1.05
	0.29349

	
	Δh: -0.01
	0.0031
	-3.38
	0.00073*

	Goldfish High Density –
Carp High Density
	Δa: -0.08
	0.45
	-0.18
	0.8595

	
	Δh: -0.034
	0.0047
	-7.26
	< 2.0×10-16 *

	Goldfish Low Density –
Carp High Density
	Δa: 1.63
	0.57
	2.84
	0.00445 *

	
	Δh: -0.04
	0.0045
	-8.86
	< 2.0×10-16 *

	Goldfish Low Density –
Carp Low Density
	Δa: 1.26
	0.55
	2.32
	0.02046 *

	
	Δh: -0.016
	0.0027
	-5.91
	< 2.0×10-16 *

	Carp High Density –
Carp Low Density
	Δa: -0.36
	0.52
	-0.69
	0.4892

	
	Δh: 0.024
	0.0050
	4.82
	< 2.0×10-16 *



Data
Data used in this experiment are provided below in Table 3. Each species (spp) of fish was acclimated to either a high- or low-density treatment (stocking.density) for a period of 10 w, creating species×density group tanks (tank). 2 w after intake into the lab, each individual fish was also PIT tagged (8 mm Mini HPT8 Pit Tag, Biomark), allowing for individual-level identification (ID). Both initial (at the time of PIT tagging) and final (at the end of the experiment, once all fish had been tested at each prey density) masses of fish were recorded (mass.initial and mass.final, respectively). In functional response experiments, prey were offered in densities (density) of 8, 16, 32, 64, and 84 pellets to each individual fish in a randomized order. The number of pellets that were consumed by fish (eaten) were recorded after 1-hour trials. In total, 160 trials were conducted, with each fish being tested at each of 5 prey densities.



Table 3. Data collected from functional response experiments in wild-caught Goldfish (Carassius auratus) and Common Carp (Cyprinus carpio), originating from Coote’s Paradise, Lake Ontario, Canada. See above for column title information.
	tank
	spp
	stocking.density
	ID
	mass.initial
	mass.final
	density
	eaten

	CHD
	Common Carp
	high
	D0902C
	6.22
	7.05
	8
	5

	CHD
	Common Carp
	high
	D0902C
	6.22
	7.05
	16
	7

	CHD
	Common Carp
	high
	D0902C
	6.22
	7.05
	32
	9

	CHD
	Common Carp
	high
	D0902C
	6.22
	7.05
	64
	8

	CHD
	Common Carp
	high
	D0902C
	6.22
	7.05
	84
	14

	CHD
	Common Carp
	high
	D08FC6
	12.76
	15.97
	8
	8

	CHD
	Common Carp
	high
	D08FC6
	12.76
	15.97
	16
	16

	CHD
	Common Carp
	high
	D08FC6
	12.76
	15.97
	32
	19

	CHD
	Common Carp
	high
	D08FC6
	12.76
	15.97
	64
	22

	CHD
	Common Carp
	high
	D08FC6
	12.76
	15.97
	84
	24

	CHD
	Common Carp
	high
	D09030
	12.73
	15.28
	8
	8

	CHD
	Common Carp
	high
	D09030
	12.73
	15.28
	16
	14

	CHD
	Common Carp
	high
	D09030
	12.73
	15.28
	32
	15

	CHD
	Common Carp
	high
	D09030
	12.73
	15.28
	64
	17

	CHD
	Common Carp
	high
	D09030
	12.73
	15.28
	84
	14

	CHD
	Common Carp
	high
	D09008
	5.3
	6.01
	8
	2

	CHD
	Common Carp
	high
	D09008
	5.3
	6.01
	16
	5

	CHD
	Common Carp
	high
	D09008
	5.3
	6.01
	32
	6

	CHD
	Common Carp
	high
	D09008
	5.3
	6.01
	64
	9

	CHD
	Common Carp
	high
	D09008
	5.3
	6.01
	84
	9

	CHD
	Common Carp
	high
	D09050
	11.31
	13.35
	8
	8

	CHD
	Common Carp
	high
	D09050
	11.31
	13.35
	16
	13

	CHD
	Common Carp
	high
	D09050
	11.31
	13.35
	32
	22

	CHD
	Common Carp
	high
	D09050
	11.31
	13.35
	64
	25

	CHD
	Common Carp
	high
	D09050
	11.31
	13.35
	84
	27

	CHD
	Common Carp
	high
	D08F96
	11.03
	13.15
	8
	8

	CHD
	Common Carp
	high
	D08F96
	11.03
	13.15
	16
	15

	CHD
	Common Carp
	high
	D08F96
	11.03
	13.15
	32
	14

	CHD
	Common Carp
	high
	D08F96
	11.03
	13.15
	64
	24

	CHD
	Common Carp
	high
	D08F96
	11.03
	13.15
	84
	22

	CHD
	Common Carp
	high
	D08F91
	5.64
	6.61
	8
	3

	CHD
	Common Carp
	high
	D08F91
	5.64
	6.61
	16
	2

	CHD
	Common Carp
	high
	D08F91
	5.64
	6.61
	32
	4

	CHD
	Common Carp
	high
	D08F91
	5.64
	6.61
	64
	4

	CHD
	Common Carp
	high
	D08F91
	5.64
	6.61
	84
	5

	CHD
	Common Carp
	high
	D09018
	8.15
	9.9
	8
	6

	CHD
	Common Carp
	high
	D09018
	8.15
	9.9
	16
	5

	CHD
	Common Carp
	high
	D09018
	8.15
	9.9
	32
	7

	CHD
	Common Carp
	high
	D09018
	8.15
	9.9
	64
	5

	CHD
	Common Carp
	high
	D09018
	8.15
	9.9
	84
	8

	CLD-1
	Common Carp
	low
	D08FD8
	6.64
	8.37
	8
	8

	CLD-1
	Common Carp
	low
	D08FD8
	6.64
	8.37
	16
	12

	CLD-1
	Common Carp
	low
	D08FD8
	6.64
	8.37
	32
	17

	CLD-1
	Common Carp
	low
	D08FD8
	6.64
	8.37
	64
	24

	CLD-1
	Common Carp
	low
	D08FD8
	6.64
	8.37
	84
	21

	CLD-1
	Common Carp
	low
	D08FB5
	12.64
	13.36
	8
	8

	CLD-1
	Common Carp
	low
	D08FB5
	12.64
	13.36
	16
	10

	CLD-1
	Common Carp
	low
	D08FB5
	12.64
	13.36
	32
	22

	CLD-1
	Common Carp
	low
	D08FB5
	12.64
	13.36
	64
	27

	CLD-1
	Common Carp
	low
	D08FB5
	12.64
	13.36
	84
	29

	CLD-1
	Common Carp
	low
	D0902A
	9.2
	11.23
	8
	8

	CLD-1
	Common Carp
	low
	D0902A
	9.2
	11.23
	16
	16

	CLD-1
	Common Carp
	low
	D0902A
	9.2
	11.23
	32
	28

	CLD-1
	Common Carp
	low
	D0902A
	9.2
	11.23
	64
	30

	CLD-1
	Common Carp
	low
	D0902A
	9.2
	11.23
	84
	39

	CLD-1
	Common Carp
	low
	D08FAA
	7.03
	8.55
	8
	8

	CLD-1
	Common Carp
	low
	D08FAA
	7.03
	8.55
	16
	13

	CLD-1
	Common Carp
	low
	D08FAA
	7.03
	8.55
	32
	14

	CLD-1
	Common Carp
	low
	D08FAA
	7.03
	8.55
	64
	27

	CLD-1
	Common Carp
	low
	D08FAA
	7.03
	8.55
	84
	30

	CLD-2
	Common Carp
	low
	D08FC3
	14.14
	16.06
	8
	8

	CLD-2
	Common Carp
	low
	D08FC3
	14.14
	16.06
	12
	10

	CLD-2
	Common Carp
	low
	D08FC3
	14.14
	16.06
	32
	13

	CLD-2
	Common Carp
	low
	D08FC3
	14.14
	16.06
	64
	16

	CLD-2
	Common Carp
	low
	D08FC3
	14.14
	16.06
	84
	19

	CLD-2
	Common Carp
	low
	D08FDC
	14.35
	16.45
	8
	8

	CLD-2
	Common Carp
	low
	D08FDC
	14.35
	16.45
	16
	16

	CLD-2
	Common Carp
	low
	D08FDC
	14.35
	16.45
	32
	22

	CLD-2
	Common Carp
	low
	D08FDC
	14.35
	16.45
	64
	29

	CLD-2
	Common Carp
	low
	D08FDC
	14.35
	16.45
	84
	28

	CLD-2
	Common Carp
	low
	D08FA5
	9.55
	10.47
	8
	6

	CLD-2
	Common Carp
	low
	D08FA5
	9.55
	10.47
	16
	6

	CLD-2
	Common Carp
	low
	D08FA5
	9.55
	10.47
	32
	12

	CLD-2
	Common Carp
	low
	D08FA5
	9.55
	10.47
	64
	16

	CLD-2
	Common Carp
	low
	D08FA5
	9.55
	10.47
	84
	18

	CLD-2
	Common Carp
	low
	D08FAE
	4.46
	5.1
	8
	6

	CLD-2
	Common Carp
	low
	D08FAE
	4.46
	5.1
	16
	5

	CLD-2
	Common Carp
	low
	D08FAE
	4.46
	5.1
	32
	6

	CLD-2
	Common Carp
	low
	D08FAE
	4.46
	5.1
	64
	11

	CLD-2
	Common Carp
	low
	D08FAE
	4.46
	5.1
	84
	13

	GLD-1
	Goldfish
	low
	D08FA7
	6.54
	7.04
	8
	8

	GLD-1
	Goldfish
	low
	D08FA7
	6.54
	7.04
	16
	10

	GLD-1
	Goldfish
	low
	D08FA7
	6.54
	7.04
	32
	11

	GLD-1
	Goldfish
	low
	D08FA7
	6.54
	7.04
	64
	24

	GLD-1
	Goldfish
	low
	D08FA7
	6.54
	7.04
	84
	26

	GLD-1
	Goldfish
	low
	D08FEB
	10.97
	12.6
	8
	8

	GLD-1
	Goldfish
	low
	D08FEB
	10.97
	12.6
	16
	16

	GLD-1
	Goldfish
	low
	D08FEB
	10.97
	12.6
	32
	32

	GLD-1
	Goldfish
	low
	D08FEB
	10.97
	12.6
	64
	54

	GLD-1
	Goldfish
	low
	D08FEB
	10.97
	12.6
	84
	60

	GLD-1
	Goldfish
	low
	D08FB9
	8.08
	9.19
	8
	8

	GLD-1
	Goldfish
	low
	D08FB9
	8.08
	9.19
	16
	16

	GLD-1
	Goldfish
	low
	D08FB9
	8.08
	9.19
	32
	24

	GLD-1
	Goldfish
	low
	D08FB9
	8.08
	9.19
	64
	49

	GLD-1
	Goldfish
	low
	D08FB9
	8.08
	9.19
	84
	52

	GLD-1
	Goldfish
	low
	D09034
	10.52
	12.64
	8
	8

	GLD-1
	Goldfish
	low
	D09034
	10.52
	12.64
	16
	16

	GLD-1
	Goldfish
	low
	D09034
	10.52
	12.64
	32
	32

	GLD-1
	Goldfish
	low
	D09034
	10.52
	12.64
	64
	40

	GLD-1
	Goldfish
	low
	D09034
	10.52
	12.64
	84
	51

	GHD
	Goldfish
	high
	D09053
	9.81
	10.76
	8
	8

	GHD
	Goldfish
	high
	D09053
	9.81
	10.76
	16
	16

	GHD
	Goldfish
	high
	D09053
	9.81
	10.76
	32
	24

	GHD
	Goldfish
	high
	D09053
	9.81
	10.76
	64
	29

	GHD
	Goldfish
	high
	D09053
	9.81
	10.76
	84
	28

	GHD
	Goldfish
	high
	D09FA6
	7.4
	7.88
	8
	8

	GHD
	Goldfish
	high
	D09FA6
	7.4
	7.88
	16
	12

	GHD
	Goldfish
	high
	D09FA6
	7.4
	7.88
	32
	26

	GHD
	Goldfish
	high
	D09FA6
	7.4
	7.88
	64
	19

	GHD
	Goldfish
	high
	D09FA6
	7.4
	7.88
	84
	22

	GHD
	Goldfish
	high
	D0903D
	8.97
	10.83
	8
	6

	GHD
	Goldfish
	high
	D0903D
	8.97
	10.83
	16
	12

	GHD
	Goldfish
	high
	D0903D
	8.97
	10.83
	32
	26

	GHD
	Goldfish
	high
	D0903D
	8.97
	10.83
	64
	37

	GHD
	Goldfish
	high
	D0903D
	8.97
	10.83
	84
	36

	GHD
	Goldfish
	high
	D09051
	12.63
	13.75
	8
	8

	GHD
	Goldfish
	high
	D09051
	12.63
	13.75
	16
	14

	GHD
	Goldfish
	high
	D09051
	12.63
	13.75
	32
	21

	GHD
	Goldfish
	high
	D09051
	12.63
	13.75
	64
	34

	GHD
	Goldfish
	high
	D09051
	12.63
	13.75
	84
	31

	GHD
	Goldfish
	high
	D08F97
	10.14
	11.15
	8
	8

	GHD
	Goldfish
	high
	D08F97
	10.14
	11.15
	16
	16

	GHD
	Goldfish
	high
	D08F97
	10.14
	11.15
	32
	12

	GHD
	Goldfish
	high
	D08F97
	10.14
	11.15
	64
	31

	GHD
	Goldfish
	high
	D08F97
	10.14
	11.15
	84
	49

	GHD
	Goldfish
	high
	D08FCD
	9.08
	9.89
	8
	8

	GHD
	Goldfish
	high
	D08FCD
	9.08
	9.89
	16
	16

	GHD
	Goldfish
	high
	D08FCD
	9.08
	9.89
	32
	30

	GHD
	Goldfish
	high
	D08FCD
	9.08
	9.89
	64
	43

	GHD
	Goldfish
	high
	D08FCD
	9.08
	9.89
	84
	43

	GHD
	Goldfish
	high
	D08FE7
	5.89
	6.48
	8
	3

	GHD
	Goldfish
	high
	D08FE7
	5.89
	6.48
	16
	7

	GHD
	Goldfish
	high
	D08FE7
	5.89
	6.48
	32
	8

	GHD
	Goldfish
	high
	D08FE7
	5.89
	6.48
	64
	12

	GHD
	Goldfish
	high
	D08FE7
	5.89
	6.48
	84
	14

	GHD
	Goldfish
	high
	D08FCA
	8.28
	8.37
	8
	4

	GHD
	Goldfish
	high
	D08FCA
	8.28
	8.37
	16
	5

	GHD
	Goldfish
	high
	D08FCA
	8.28
	8.37
	32
	7

	GHD
	Goldfish
	high
	D08FCA
	8.28
	8.37
	64
	12

	GHD
	Goldfish
	high
	D08FCA
	8.28
	8.37
	84
	15

	GLD-2
	Goldfish
	low
	D08FB4
	9.51
	10.19
	8
	8

	GLD-2
	Goldfish
	low
	D08FB4
	9.51
	10.19
	16
	15

	GLD-2
	Goldfish
	low
	D08FB4
	9.51
	10.19
	32
	17

	GLD-2
	Goldfish
	low
	D08FB4
	9.51
	10.19
	64
	25

	GLD-2
	Goldfish
	low
	D08FB4
	9.51
	10.19
	84
	31

	GLD-2
	Goldfish
	low
	D09014
	12.07
	14.17
	8
	8

	GLD-2
	Goldfish
	low
	D09014
	12.07
	14.17
	16
	16

	GLD-2
	Goldfish
	low
	D09014
	12.07
	14.17
	32
	32

	GLD-2
	Goldfish
	low
	D09014
	12.07
	14.17
	64
	41

	GLD-2
	Goldfish
	low
	D09014
	12.07
	14.17
	84
	54

	GLD-2
	Goldfish
	low
	D08FE2
	6.29
	7.41
	8
	8

	GLD-2
	Goldfish
	low
	D08FE2
	6.29
	7.41
	16
	16

	GLD-2
	Goldfish
	low
	D08FE2
	6.29
	7.41
	32
	19

	GLD-2
	Goldfish
	low
	D08FE2
	6.29
	7.41
	64
	22

	GLD-2
	Goldfish
	low
	D08FE2
	6.29
	7.41
	84
	28

	GLD-2
	Goldfish
	low
	D08FE4
	9.87
	11.84
	8
	8

	GLD-2
	Goldfish
	low
	D08FE4
	9.87
	11.84
	16
	16

	GLD-2
	Goldfish
	low
	D08FE4
	9.87
	11.84
	32
	28

	GLD-2
	Goldfish
	low
	D08FE4
	9.87
	11.84
	64
	27

	GLD-2
	Goldfish
	low
	D08FE4
	9.87
	11.84
	84
	30
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