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Table S1-1 Tree species, status, diameter at breast height (DBH), and cavity height (height of the entrance hole) of cavities sampled in the Superior National Forest, Minnesota USA
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Table S1-2 Tree species, status, diameter at breast height (DBH), and cavity height (height of the entrance hole) of cavities sampled in the Huron-Manistee National Forest, Michigan USA 
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[bookmark: _Hlk217377865][bookmark: _Hlk217377981]Table S1-3 Model output of a linear mixed effect model that modeled daily mean microsite temperature as a function of microsite type (ambient, ground, and tree cavity), study area (MN: Superior National Forest, Minnesota USA; and MI: Huron-Manistee National Forest, Michigan USA), and their two-way interaction. The model accounted for temporal autocorrelation and used nested random intercepts for each site where microsite temperatures were measured and for sites that were located within the same forest stand
	Predictor (Fixed Effect)
	Estimate (Coeff)
	Std. Error
	t-value
	p-value

	(Intercept)
	-1.6
	0.3
	-5.5
	< 0.001

	SiteType: Tree Cavity
	-0.3
	0.5
	-0.6
	0.6

	SiteType: Ground
	2.4
	0.5
	4.8
	< 0.001

	Study Area: MN
	-4.9
	0.4
	-11.9
	< 0.001

	Tree Cavity : MN Interaction
	0.3
	0.7
	0.5
	0.6

	Ground : MN Interaction
	2.6
	0.7
	3.7
	< 0.001




[bookmark: _Hlk217378008]Table S1-4 Summary of random effect variance and temporal autocorrelation for a linear mixed effect model (LMM). The LMM modeled daily mean microsite temperature as a function of microsite type (ambient, ground, and tree cavity), study area (MN: Superior National Forest, Minnesota USA; and MI: Huron-Manistee National Forest, Michigan USA), and their two-way interaction. The model accounted for temporal autocorrelation and used nested random intercepts for each site where microsite temperatures were measured (SiteID) and for sites that were located within the same forest stand (StandGroup). Values represent the standard deviation (StdDev) of the random intercepts at the stand and site levels, along with the within-site residual. The Phi coefficient indicates the strength of the day-to-day correlation between temperature observations within individual sites
	Component
	Level
	Parameter
	Value

	Random Effect
	StandGroup
	StdDev
	0.0003

	Random Effect
	SiteID
	StdDev
	0.0007

	Residual
	Within-site
	StdDev
	5.7

	Correlation
	Time (Day)
	Phi (Φ)
	0.9






Table S1-5 Summary of tree cavity characteristics (mean, standard deviation (SD), minimum, and maximum) and results of Students t-tests comparing the characteristics of cavities between the Superior National Forest, MN, USA, and the Manistee National Forest, MI, USA
	Cavity Characteristic
	Minnesota
	 
	Michigan
	
	

	
	Mean
	SD
	Range
	 
	Mean
	SD
	Range
	t-stat
	p

	Cavity volume (m3)* 
	0.3
	0.4
	0.1 - 1.8
	
	0.4
	0.4
	0.1 - 1.4
	0.7
	0.5

	Wood thickness (cm)
	11.2
	4.4
	6.0 - 20.7
	
	12.0
	3.9
	5.1 - 19.8
	0.6
	0.5

	Cavity surface area (m2)*
	2.8
	2.5
	1.0 - 12.2
	
	2.9
	2.0
	0.8 - 7.7
	0.2
	0.9

	Cavity height (cm)*
	188.4
	125.1
	61.0 - 591.2
	
	137.6
	70.6
	41.9 - 289.6
	-1.6
	0.1

	Cavity diameter (cm)*
	41.5
	11.6
	26.7 - 64.3
	
	53.6
	18.6
	26.7 - 105.4
	2.4
	0.02

	Entrance hole area (cm2)*
	95.9
	84.2
	21.5 - 339.3
	
	84.2
	61.6
	0.0 - 258.9
	-0.8
	0.4

	*Characteristics were log-transformed for Students t-test
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Fig. S1-1 Winter ambient temperatures (November – March) in the Superior National Forest, Minnesota USA (dark gray), and the Manistee National Forest, Michigan USA (light gray). Each bar represents the average ambient temperature from 2010-2021, estimated by the National Oceanic and Atmospheric Administration (2010–2021 NOAA National Climatic Data Center Climate Data Online, https://www.ncdc.noaa.gov/cdo-web/). Error bars represent 95% confidence intervals  
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Fig. S1-2 Winter snow depth (November – March) in the Superior National Forest, Minnesota USA (dark gray), and the Manistee National Forest, Michigan USA (light gray). Each bar represents the average monthly snow depth from 2010-2021, estimated by the National Oceanic and Atmospheric Administration (2010–2021 NOAA National Climatic Data Center Climate Data Online, https://www.ncdc.noaa.gov/cdo-web/). Error bars represent 95% confidence intervals
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Cavity # Tree Species Status DBH (cm)

DBH Strata*

Cavity 

Height (m)

Cavity Height 

Strata**

MN_cav1

Paper Birch (Betula papyrifera)

Snag 36.6 1 3.02 2

MN_cav2

Cedar (Thuja spp.)

Alive 40.4 1 2.77 2

MN_cav3

Cedar (Thuja spp.)

Alive 27.4 1 1.52 1

MN_cav4

Cedar (Thuja spp.)

Alive 32.3 1 0.30 1

MN_cav5

Aspen (Populus spp.)

Alive 26.4 1 3.90 2

MN_cav6

Aspen (Populus spp.)

Snag 34.8 2 3.66 2

MN_cav7

Cedar (Thuja spp.)

Alive 33.3 2 3.57 2

MN_cav8

Red Maple (Acer rubrum)

Snag 40.4 2 0.61 1

MN_cav9

Red Maple (Acer rubrum)

Alive 39.9 2 1.28 1

MN_cav10

Red Maple (Acer rubrum)

Alive 42.4 2 4.57 2

MN_cav11

Aspen (Populus spp.)

Alive 42.2 2 8.23 3

MN_cav12

Cedar (Thuja spp.)

Alive 46.5 3 2.01 1

MN_cav13

Aspen (Populus spp.)

Snag 43.7 2 3.35 2

MN_cav14

Aspen (Populus spp.)

Alive 56.6 3 3.78 2

MN_cav15

Aspen (Populus spp.)

Alive 70.6 3 3.35 2

MN_cav16

Aspen (Populus spp.)

Snag 51.8 3 3.44 2

MN_cav17

Aspen (Populus spp.)

Alive 58.9 3 6.40 3

* 1 = less than or equal to 33 cm; 2 = between 33 cm and 45.7 cm; 3 = greater than or equal to 45.7 cm

** 1 = less than or equal to 2.7 m; 2 = between 2.7 and 4.9 m; 3 = greater than or equal to 4.9 m
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Cavity # Tree Species Status DBH (cm)

DBH Strata*

Cavity 

Height (m)

Cavity Height 

Strata**

MI_cav1

Oak (Quercus spp.)

Alive 36.5 1 3.05 2

MI_cav2

Oak (Quercus spp.)

Alive 36.1 1 3.66 2

MI_cav3

Oak (Quercus spp.)

Snag 41.8 2 2.13 1

MI_cav4

Aspen (Populus spp.)

Alive 38.8 1 5.64 3

MI_cav5

Oak (Quercus spp.)

Snag 42.9 2 8.23 3

MI_cav6

Oak (Quercus spp.)

Alive 49.9 2 2.29 1

MI_cav7

Aspen (Populus spp.)

Alive 49.3 2 3.51 2

MI_cav8

Oak (Quercus spp.)

Alive 56.6 2 1.98 1

MI_cav9

Maple (Acer spp.)

Alive 54.5 2 5.49 3

MI_cav10

Oak (Quercus spp.)

Alive 90.8 3 3.43 2

MI_cav11

Maple (Acer spp.)

Alive 76 3 0.61 1

MI_cav12

Maple (Acer spp.)

Alive 36 1 1.07 1

MI_cav13

Maple (Acer spp.)

Alive 37.1 1 1.58 1

MI_cav14

Oak (Quercus spp.)

Alive 45.8 2 1.14 1

MI_cav15

Oak (Quercus spp.)

Alive 51.1 2 7.65 3

MI_cav16

Oak (Quercus spp.)

Alive 72.5 3 0.00 1

MI_cav17

Oak (Quercus spp.)

Alive 47.2 2 2.97 2

MI_cav18

Oak (Quercus spp.)

Alive 66.8 3 4.65 2

MI_cav19

Oak (Quercus spp.)

Alive 90.7 3 2.44 1

MI_cav20

Oak (Quercus spp.)

Alive 68.5 3 2.49 1

MI_cav21 Oak (Quercus spp.) Snag

49.2 (based on 

diameter at cavity 

height)

3 4.39 2

* 1 = less than or equal to 40 cm; 2 = between 40 cm and 60 cm; 3 = greater than or equal to 60 cm

** 1 = less than or equal to 2.7 m; 2 = between 2.7 and 4.9 m; 3 = greater than or equal to 4.9 m
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