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                    Abstract
Introduced predators have caused some of the largest documented impacts of non-native species. Interactions among predators can have complex effects, leading to both synergistic and antagonistic outcomes. Complex interactions with native predators could play an important role in mediating the impact of non-native predators. We explore the role of the native predator context on the effect of the introduced predatory cladoceran Bythotrephes longimanus. While post-invasion impacts have been well described, studies have largely ignored the role of native predators. We used a field mesocosm experiment to determine whether Bythotrephes’ impact on prey communities is influenced by the presence of the ubiquitous native predatory insect larvae Chaoborus. The two predators exhibited niche complementarity as no change in total zooplankton prey abundance was detected across predator treatments. Rather, copepod abundances increased with decreasing abundances of Chaoborus, while cladocerans decreased with increasing abundances of Bythotrephes. Thus, the replacement of Chaoborus with Bythotrephes led to changes in the overall community structure of the zooplankton prey, but had little effect on prey total abundance. More interestingly, we found evidence of biotic resistance of impact, that is, the impact of Bythotrephes on the cladoceran community was altered when the two predators co-occurred. Specifically, the predation effect of Bythotrephes was more restricted to the shallower regions of the water column in the presence of Chaoborus, leading to a reduced impact on deeper dwelling prey taxa. Overall, our results demonstrate that the native predator context is important when trying to understand the effect of non-native predators and that variation in native predator abundances and assemblages could explain variation in impact across invaded habitats.
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Appendices
Appendix 1
Linear mixed model results and post hoc tests results examining whether cladoceran taxa abundance varied across the three thermal Strata and if distributions differed between Day and Night. Significant effects (P < 0.05) are highlighted in bold. Analyses were performed on log-transformed data for Daphnia (Control), Bosmina (Control), and Ceriodaphnia (Control, 100% Bythotrephes), on log (x + 1)-transformed data for Daphnia (50% Bythotrephes), Bosmina (50% Bythotrephes, 100% Bythotrephes), Ceriodaphnia (50% Bythotrephes), and Diaphanosoma (all predator treatments), and on square root-transformed data for Daphnia (100% Bythotrephes).

Daphnia

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	0.88
	0.64
	2
	6.26
	
0.04

	2
	11.97
	
0.003


	Stratum
	2
	7.72
	
0.02

	–
	–
	–
	–
	–
	–

	Time
	1
	2.16
	
0.14

	–
	–
	–
	–
	–
	–







Post Hoc Tests
Control—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	
0.0369

	
0.04


	Metalimnion
	
0.0369

	–
	0.9995

	Hypolimnion
	
0.04

	0.9995
	–






50% Bythotrephes—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	
<0.001

	
<0.001

	0.99
	0.10
	
<0.001


	Metalimnion
	
<0.001

	–
	1.00
	
0.01

	1.00
	0.75

	Hypolimnion
	
<0.001

	1.00
	–
	
0.01

	1.00
	0.73

	
Night


	Epilimnion
	0.99
	
0.01

	
0.01

	–
	
<0.001

	
<0.001


	Metalimnion
	0.10
	1.00
	1.00
	
<0.001

	–
	0.10

	Hypolimnion
	
<0.001

	0.75
	0.73
	
<0.001

	0.10
	–






100% Bythotrephes—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	1.00
	1.00
	0.54
	0.91
	
<0.001


	Metalimnion
	1.00
	–
	0.86
	0.42
	0.96
	
<0.001


	Hypolimnion
	0.77
	0.86
	–
	
0.03

	1.00
	
0.03


	
Night


	Epilimnion
	0.54
	0.42
	
0.03

	–
	0.07
	
<0.001


	Metalimnion
	0.91
	0.96
	1.00
	0.07
	–
	
0.01


	Hypolimnion
	
<0.001

	
<0.001

	
0.03

	
<0.001

	
0.01

	–







Bosmina

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	1.80
	0.41
	2
	2.76
	0.25
	2
	6.24
	
0.04


	Stratum
	2
	39.30
	
<0.001

	2
	13.73
	
0.001

	–
	–
	–

	Time
	1
	5.51
	
0.02

	1
	1.58
	0.21
	–
	–
	–







Post Hoc Tests
Control—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	
<0.001

	
<0.001


	Metalimnion
	
<0.001

	–
	0.27

	Hypolimnion
	
<0.001

	0.27
	–






50% Bythotrephes—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	
<0.001

	
<0.001


	Metalimnion
	
<0.001

	–
	0.96

	Hypolimnion
	
<0.001

	0.96
	–






100% Bythotrephes—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	0.82
	0.97
	1.00
	0.85
	0.06

	Metalimnion
	0.82
	–
	1.00
	0.82
	1.00
	0.44

	Hypolimnion
	0.97
	1.00
	–
	0.95
	1.00
	0.24

	
Night


	Epilimnion
	1.00
	0.82
	0.95
	–
	0.43
	
0.001


	Metalimnion
	0.85
	1.00
	1.00
	0.43
	–
	0.29

	Hypolimnion
	0.06
	0.44
	0.24
	
0.001

	0.29
	–







Ceriodaphnia

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	0.63
	0.73
	2
	1.35
	0.51
	2
	4.31
	0.12

	Stratum
	2
	41.22
	
<0.001

	2
	13.85
	
<0.001

	2
	1.94
	0.38

	Time
	1
	0.91
	0.34
	1
	8.78
	
0.003

	1
	0.12
	0.73







Post Hoc Tests
Control—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	0.495
	
<0.001


	Metalimnion
	0.495
	–
	
<0.001


	Hypolimnion
	
<0.001

	
<0.001

	–






50% Bythotrephes—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	0.29
	
0.03


	Metalimnion
	0.29
	–
	
<0.001


	Hypolimnion
	
0.03

	
<0.001

	–






100% Bythotrephes—NA

Diaphanosoma

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	5.43
	0.07
	2
	1.53
	0.47
	2
	0.53
	0.77

	Stratum
	2
	16.88
	
<0.001

	2
	11.98
	
0.003

	2
	2.15
	0.34

	Time
	1
	0.34
	0.56
	1
	0.08
	0.78
	1
	2.06
	0.15







Post Hoc Tests
Control—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	
<0.001

	
<0.001


	Metalimnion
	
<0.001

	–
	0.77

	Hypolimnion
	
<0.001

	0.77
	–






50% Bythotrephes—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	
<0.001

	0.07

	Metalimnion
	
<0.001

	–
	0.18

	Hypolimnion
	0.07
	0.18
	–






100% Bythotrephes—NA
Appendix 2
Linear mixed model results and post hoc tests results examining whether copepods taxa abundance varied across the three thermal Strata and if distributions differed between day and night. Significant effects (P < 0.05) are highlighted in bold. All analyses were performed on log-transformed abundances, except for calanoid copepods in the 50% Bythotrephes treatment, in which no transformation was necessary.

Calanoid

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	3.58
	0.17
	2
	7.01
	
0.03

	2
	3.83
	0.15

	Stratum
	2
	3.68
	0.16
	–
	–
	–
	2
	4.48
	0.11

	Time
	1
	6.70
	
0.01

	–
	–
	–
	1
	2.28
	0.13







Post Hoc Tests
Control—NA

50% Bythotrephes—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	0.15
	1.00
	0.92
	1.00
	0.96

	Metalimnion
	0.15
	–
	0.27
	0.76
	0.28
	0.67

	Hypolimnion
	1.00
	0.27
	–
	0.98
	1.00
	1.00

	
Night


	Epilimnion
	0.92
	0.76
	0.98
	–
	0.97
	1.00

	Metalimnion
	1.00
	0.28
	1.00
	0.97
	–
	0.99

	Hypolimnion
	0.96
	0.67
	1.00
	1.00
	0.99
	–






100% Bythotrephes—NA

Cyclopoid

	 	Control
	50% Bythotrephes

	100% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	9.67
	
0.01

	2
	4.66
	0.1
	2
	7.63
	
0.02


	Stratum
	–
	–
	–
	2
	18.12
	
<0.001

	–
	–
	–

	Time
	–
	–
	–
	1
	4.64
	
0.03

	–
	–
	–







Post Hoc Tests
Control—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	0.57
	0.13
	0.25
	1.00
	0.11

	Metalimnion
	0.57
	–
	
<0.001

	0.96
	0.72
	
0.001


	Hypolimnion
	0.13
	
<0.001

	–
	
<0.001

	0.33
	1.00

	
Night


	Epilimnion
	0.25
	0.96
	
<0.001

	–
	0.08
	
<0.001


	Metalimnion
	1.00
	0.72
	0.33
	0.08
	–
	
0.03


	Hypolimnion
	0.11
	
0.001

	1.00
	
<0.001

	0.03
	–






50% Bythotrephes—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	0.81
	
<0.001


	Metalimnion
	0.81
	–
	
<0.001


	Hypolimnion
	
<0.001

	
<0.001

	–






100% Bythotrephes—Stratum X Time
	Stratum
	Day
	Night

	Epilimnion
	Metalimnion
	Hypolimnion
	Epilimnion
	Metalimnion
	Hypolimnion

	
Day


	Epilimnion
	–
	0.32
	
<0.001

	0.97
	0.98
	
<0.001


	Metalimnion
	0.32
	–
	
<0.001

	0.79
	0.07
	
<0.001


	Hypolimnion
	
<0.001

	
<0.001

	–
	
<0.001

	
0.01

	1.00

	
Night


	Epilimnion
	0.97
	0.79
	
<0.001

	–
	0.70
	
<0.001


	Metalimnion
	0.98
	0.07
	
0.01

	0.70
	–
	
0.003


	Hypolimnion
	
<0.001

	
<0.001

	1.00
	
<0.001

	
0.003

	–






Appendix 3
Linear mixed model results and post hoc tests results examining whether Chaoborus abundance varied across the three thermal Strata and if distributions differed between day and night. Significant effects (P < 0.05) are highlighted in bold. Analyses were performed on square root-transformed data for the control enclosures and on log-transformed data for the 50% Bythotrephes enclosures.

Chaoborus

	 	Control
	50% Bythotrephes


	
df

	Chi square
	
P

	
df

	Chi square
	
P


	Stratum X Time
	2
	1.08
	0.58
	1
	0.74
	0.39

	Stratum
	2
	17.41
	
<0.001

	1
	10.00
	
0.002


	Time
	1
	0.68
	0.41
	1
	0.07
	0.79






Post Hoc Tests
Control—Stratum
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	–
	0.91
	
<0.001


	Metalimnion
	0.91
	–
	
<0.001


	Hypolimnion
	
<0.001

	
<0.001

	–






50% Bythotrephes—Stratum X Time
	Stratum
	Epilimnion
	Metalimnion
	Hypolimnion

	Epilimnion
	NA
	NA
	NA

	Metalimnion
	NA
	–
	
<0.001


	Hypolimnion
	NA
	
<0.001

	–
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