Supplemental Table 1. Mean (standard error) total % carbon (%C), total nitrogen (%N), carbon:nitrogen (C:N), inorganic nutrient concentrations (NH4+, NO3-, PO43-), extractable organic nutrients (EOC, ETN, EOP), and microbial biomass CNP (MBC, MBN, MBP) in soil collected from the upper organic layer of control (CT) plots in dry heath (DH, n = 3) and moist acidic tundra (MAT, n = 4)in the Summer of 2017.  
	Variable
	Units
	MAT
	DH

	% C
	%
	5.39 (0.44)
	2.66 (0.31)

	% N
	%
	0.88 (0.07)
	0.73 (0.08)

	C:N
	Ratio
	6.25 (0.54)
	3.64 (0.06)

	NH4
	ug NH4-N g-1 soil 
	12.65 (4.04)
	6.58 (0.97)

	NO3
	ug NO3-N g-1 soil
	1.79 (1.27)
	0.01 (0.01)

	PO4
	ug PO4-P g-1 soil
	68.28 (14.63)
	0.51 (1.89)

	EOC
	ug C g-1 soil
	2512.00 (409.53)
	158.46 (24.18)

	ETN
	ug N g-1 soil
	219.74 (35.49)
	51.56 (7.34)

	EOP
	ug P g-1 soil
	95.47 (21.31)
	0.82 (0.37)

	MBC
	ug C g-1 soil
	950.50 (242.04)
	759.96 (103.50)

	MBN
	ug N g-1 soil
	126.49 (26.92)
	167.73 (23.80)

	MBP
	ug P g-1 soil
	164.36 (24.51)
	12.93 (3.78)


















Supplemental Table 2. The impact of herbivores on soil variables after 20 years of exclusion. ANOVA and Kruskal-Wallace summary results from comparisons of soil variables between exclosures at dry heath (DH, n = 3) and moist acidic tundra (MAT, n = 4). Most variables were analyzed using non-parametric tests and there was no interaction (Exclosure x Depth) analysis (Exclosure x Depth), except for TN (F2 = 0.43, p = 0.658) and C:N (F2 = 0.001, p = 0.994)
	 
	Dry Heath
	Moist Acidic Tussock

	
	Fence
	Fence
	Depth

	
	Stat
	P
	DF
	Stat
	P
	DF
	Stat
	P
	DF

	% C
	F = 0.39
	0.69
	2,6
	W = 78.00
	0.76
	1
	X2 = 15.54
	<0.01
	2

	% N
	F = 0.36
	0.71
	2,6
	F = 0.68
	0.42
	1,6
	F = 31.12
	<0.01
	3,8

	C:N
	F = 0.20
	0.82
	2,6
	F = 0.25
	0.62
	1,6
	F = 0.65
	< 0.01
	3,8

	NH4
	F = 0.16
	0.86
	2,6
	W = 75.50
	0.86
	1
	X2 = 4.57
	0.10
	2

	NO3 
	X2 = 2.00
	0.37
	2
	W = 68.00
	0.83
	1
	X2 = 0.42
	0.81
	2

	[bookmark: _GoBack]PO4
	X2 = 0.80
	0.67
	2
	W = 85.00
	0.47
	1
	X2 = 17.27
	< 0.01
	2

	EOC
	F = 0.53
	0.61
	2,6
	W = 89.00
	0.35
	1
	X2 = 16.21
	<0.01
	2

	ETN
	F = 0.36
	0.71
	2,6
	W = 69.00
	0.89
	1
	X2 = 16.21
	<0.01
	2

	EOP
	X2 = 0.83
	0.66
	2
	W = 79.00
	0.71
	1
	X2 = 14.74
	<0.01
	2

	MBC
	X2 = 0.62
	0.73
	2
	W = 64.00
	0.30
	1
	X2 = 11.90
	<0.01
	2

	MBN
	X2 = 0.80
	0.67
	2
	W = 79.00
	0.44
	1
	X2 = 11.74
	<0.01
	2

	MBP
	X2 = 0.36
	0.84
	2
	W = 66.00
	0.75
	1
	X2 = 14.53
	<0.01
	2
















Supplemental Table 3. The impact of herbivores on enzyme activity after 20 years of exclusion. ANOVA and Kruskal-Wallace summary results from comparisons between exclosure type in dry heath (DH, n = 3) and moist acidic tundra (MAT, n = 4). The only enzymes for which we could run parametric statistics (and thus test interactions between Fence and Depth) were Phosphodiesterase (F2 = 0.05, p = 0.952) and α-glucosidase (F2 =0.41, p = 0.678), NAG (F2 = 0.24, p = 0.786), and peroxidase (F2 = 0.16, p = 0.857).
	 
	Dry Heath
	Moist Acidic Tussock

	
	Fence
	Fence
	Depth

	
	Stat
	P
	DF
	Stat
	P
	DF
	Stat
	P
	DF

	Phosphatase
	F = 2.80
	0.14
	2,6
	W = 75.50
	0.89
	1
	X2 = 15.44
	<0.01
	2

	Phosphodiesterase
	F = 8.66
	0.02
	2,6
	F = 2.67
	0.12
	1,6
	F = 27.82
	<0.01
	3,8

	β-glucosidase
	X2 = 1.87
	0.39
	2
	W = 51.00
	0.86
	1
	X2 = 13.51
	<0.01
	2

	β-cellobiosidase
	X2 = 0.69
	0.71
	2
	W = 31.00
	0.28
	1
	X2 = 10.02
	<0.01
	2

	β-xylosidase
	F = 0.45
	0.66
	2,6
	W = 60.00
	0.74
	1
	X2 = 14.01
	<0.01
	2

	α-glucosidase
	X2 = 3.52
	0.17
	2
	F = 3.44
	0.10
	1,6
	F = 15.36
	<0.01
	3,8

	LAP
	X2 = 0.62
	0.73
	2
	W = 81.00
	0.38
	1
	X2 = 14.23
	<0.01
	2

	NAG
	F = 1.25
	0.35
	2,6
	F = 0.42
	0.53
	1,6
	F = 4.43
	0.03
	3,8

	Phenol oxidase
	F = 0.31
	0.75
	2,6
	W = 88.00
	0.38
	1
	X2 = 0.41
	0.82
	2

	Peroxidase
	F = 0.35
	0.49
	2,6
	F = 0.47
	0.37
	1,6
	F = 1.90
	0.18
	2










