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Figure S1 The R package decontam uses a prevalence-based algorithm to identify Amplicon Sequence Variants (ASVs) which are statistically likely to be contaminants. Each dot in the figure represents one ASV and all ASVs in the dataset are represented. Using the prevalence of ASVs found in negative controls compared to true samples, ASVs were considered a contaminant based on a stringency threshold of 0.5 (from a possible range of 0 to 1). A total of 240 ASVs were recovered from negative control samples, of which 120 were removed as true contaminants. The true contaminants are colored orange while the non-contaminant ASVs are colored in blue.
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Figure S2 Heatmap illustrating the relative abundance of the most abundant bacterial phyla as well as all phyla constituting less than 1% of total reads summed together of libraries rarefied to 500 reads. Samples separated by species and year (C. fuscescens, n=62; C. guttatus, n=247; C. minimus, n=76; C. ustulatus, n=295). 
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Figure S3 Distribution of number of reads and Amplicon Sequence Variants (ASVs) per library. 
S3A Distribution of reads per sequenced library. After removal of contaminants and non-Bacteria reads, a total of 17,949,438 reads remained. The average number of reads per library was 24,029 (±28,088 S.D.) and individual libraries ranges from 1-150,331 reads. S3B Distribution of number of ASVs per sequenced library with absolute values (top) and natural log transformed values (bottom). A total of 26,895 ASVs were recovered with an average of 100 ASVs per individual (S.D. ± 221) and ranging from 1-1,849 per library. S3C Natural log transformation of ASVs per library.
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Figure S4 Relative abundance of bacterial phyla with libraries rarefied to 5,000 reads. Stacked bars illustrate the relative abundance of the eight most common bacterial phyla with each columns representing an individual bird, ordered by date of collection (within the respective year), and separated by season. Phyla with total abundance less than 1% are summed in the grey bar.
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Figure S5 Relative abundance boxplot of most abundant phyla with libraries rarefied to 5,000 reads, representing the variation seen in relative abundance species, seasons, and year. Individual points represent the relative abundance of each phyla per individual bird. Colors of boxplots correspond to host species.
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Figure S6 Analysis of composition of microbiomes with bias-correction (ANCOM-BC) of bacterial genera that were differentially abundant in different years. An asterisk (*) indicates significantly different abundances between years. Within each comparison, negative natural log fold change values indicate an increase in abundance with the first compared year and positive log fold change values signify an increase in abundance with the second compared year. For example, Subgroup-17 is significantly more abundant in 2017 and 2018 when compared to 2019. There were no significant differences of phyla between 2017 and 2018. 
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Figure S7 Analysis of composition of microbiomes with bias-correction (ANCOM-BC) of bacterial genera (S7A) and phyla (S7B) that were differentially abundant in different seasons. An asterisk (*) indicates significantly different abundances between seasons. Within each comparison, negative log fold change values indicate an increase in abundance with the first compared season and positive log fold change values signify an increase in abundance with the second compared season. For example, Anthrobacter is significantly more abundant in the Fall than in the Spring. 

Figure S7A ANCOM-BC analysis of differential abundance in bacterial genera between seasons. 
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Figure S7B ANCOM-BC analysis of differential abundance in bacterial phyla between seasons. 
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Figure S8 Alpha diversity density plots using the natural log values of observed diversity and Shannon Diversity Index of bacterial genera on libraries normalized at 5,000 reads. Density plots generated for collection year (2017, 2018, 2019), season (spring, summer, autumn), host species (C. fuscescens, C. guttatus, C. minimus, C. ustulatus), age class (Hatch Year, After Hatch Year), and host sex (male, female).  Dashed lines indicate median values for the alpha diversity measure of each subgroup. 
[image: ]


Table S1A Breakdown of samples per species for each time period (season within year) for the full dataset as well as reduced datasets when libraries are rarefied to 500 or 5,000 reads. 
	Full dataset

	Year
	Season
	C. fuscescens
	C. guttatus
	C. minimus
	C. ustulatus

	2017
	Spring
	0
	1
	0
	6

	2017
	Summer
	2
	3
	0
	9

	2017
	Fall
	3
	42
	18
	66

	2018
	Spring
	10
	26
	16
	35

	2018
	Summer
	4
	5
	0
	6

	2018
	Fall
	9
	46
	22
	66

	2019
	Spring
	24
	41
	9
	28

	2019
	Summer
	5
	13
	0
	10

	2019
	Fall
	13
	85
	24
	100

	
	
	
	
	
	

	500 reads 

	Year
	Season
	C. fuscescens
	C. guttatus
	C. minimus
	C. ustulatus

	2017
	Spring
	0
	1
	0
	6

	2017
	Summer
	2
	3
	0
	9

	2017
	Fall
	3
	40
	16
	55

	2018
	Spring
	9
	21
	15
	29

	2018
	Summer
	4
	8
	0
	6

	2018
	Fall
	6
	39
	16
	56

	2019
	Spring
	23
	41
	9
	27

	2019
	Summer
	3
	12
	0
	10

	2019
	Fall
	12
	81
	20
	98

	
	
	
	
	
	

	5,000 reads 

	Year
	Season
	C. fuscescens
	C. guttatus
	C. minimus
	C. ustulatus

	2017
	Spring
	0
	1
	0
	4

	2017
	Summer
	2
	3
	0
	7

	2017
	Fall
	2
	33
	8
	38

	2018
	Spring
	5
	13
	13
	21

	2018
	Summer
	3
	6
	0
	2

	2018
	Fall
	4
	23
	13
	41

	2019
	Spring
	10
	27
	8
	14

	2019
	Summer
	2
	8
	0
	9

	2019
	Fall
	7
	55
	14
	72





Table S1B Host and sample associated metadata for the 16S amplicon sequence dataset. Host metadata includes species, collection date and location, age (HY = hatch year, AHY = after hatch year, NA = unknown) and sex (F = female, M = male, NA = unknown).  This table is in the supplemental csv file.  



Table S2 Distribution of Amplicon Sequence Variants (ASVs) found in negative controls and true samples, assessed using the R package decontam. The majority of ASVs recovered from all samples were not observed in any of the negative controls and 240 ASVs were found in negative controls of which 120 were identified as contaminants. 
	#Neg. Controls
	0
	1
	2
	3
	4
	5
	6
	9
	13

	#ASVs
	26,649
	215
	13
	5
	4
	5
	2
	1
	1

































Table S3 Alpha (S3A: Observed Richness, S3B: Shannon Diversity Index) and Beta (S3C) diversity comparisons to ensure biases were not introduced during sample collection or sequencing. We compared diversity metrics of sample collector (four people), extraction plate (eight plates), MiSeq sequencing lane (four lanes), and if samples were collected from fresh birds or those that had been frozen prior to sample collection. Quality control measures of collector and fresh vs. frozen birds were compared within the same year so that observed differences between years did not bias results. These analyses were conducted on libraries rarefied at 500 reads. *There were no frozen birds in 2017. 

Table S3A Alpha diversity, Observed Richness
	Variable
	Year
	Sum Sq.
	Mean Sq.
	F value
	Pr(>F)

	Collector
	2017
	0.64
	0.32
	2.24
	0.13

	
	2018
	0.41
	0.42
	2.05
	0.15

	 
	2019
	0.02
	0.02
	0.12
	0.74

	Fresh vs. Frozen*
	2018
	0.40
	0.39
	1.85
	0.18

	 
	2019
	0.42
	0.42
	2.13
	0.15

	Extraction Plate
	All years
	2.03
	0.03
	1.65
	0.13



Table S3B Alpha diversity, Shannon Diversity 
	Variable
	Year
	Sum Sq.
	Mean Sq.
	F value
	Pr(>F)

	Collector
	2017
	0.44
	0.22
	0.289
	0.75

	
	2018
	1.43
	0.72
	1.08
	0.29

	 
	2019
	1.50
	1.50
	1.08
	0.30

	Fresh vs. Frozen*
	2018
	2.39
	2.39
	1.68
	0.19

	 
	2019
	1.3
	1.28
	0.91
	0.34

	Extraction Plate
	All years
	5.7
	0.96
	0.67
	0.66



Table S3C Beta diversity, Bray-Curtis and unweighted UniFrac dissimilarity 
	 
	
	Bray-Curtis
	
	Unweighted UniFrac

	Variable
	Year
	Global R
	P value
	
	Global R
	P value

	Collector
	2017
	-0.07
	0.84
	
	0.08
	0.18

	
	2018
	-0.04
	0.80
	
	-0.08
	0.98

	 
	2019
	0.09
	0.11
	
	0.07
	0.13

	Fresh vs. Frozen*
	2018
	0.01
	0.08
	
	0.02
	0.09

	 
	2019
	0.12
	0.13
	
	0.05
	0.19

	Extraction Plate
	All years
	0.05
	0.07
	
	0.06
	0.09
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Table S4 Relative abundances of each bacterial phyla (highlighted in grey) and classes with the standard deviation listed in parentheses. Phyla and classes are listed in order of most abundant in the full dataset. Relative abundances were calculated for the full dataset with libraries of at least 500 reads, as well as when libraries were rarefied to 500 or 5,000 reads.

	
	
	
	
	

	Phylum
	Class
	Libraries with at least 500 reads, unrarefied
	Libraries rarefied at 500 reads
	Libraries rarefied at 5,000 reads

	Proteobacteria
	 
	28.74% (±31.62%)
	28.68% (±31.7%)
	31.08% (±33.55%)

	
	Alphaproteobacteria
	16.45% (±25.84%)
	16.43% (±25.89%)
	17.96% (±27.96%)

	
	Gammaproteobacteria
	12.28% (±23.17%)
	12.24% (±23.19%)
	13.11% (±24.91%)

	Planctomycetota
	 
	22.61% (±31.30%)
	22.57% (±31.27%)
	24.07% (±32.73%)

	
	Planctomycetes
	22.46% (±31.36%)
	22.41% (±31.32%)
	23.88% (±32.8%)

	
	BD7-11
	0.10% (±0.98%)
	0.11% (±1.03%)
	0.13% (±1.13%)

	
	Phycisphaerae
	0.02% (±0.10%)
	0.02% (±0.13%)
	0.03% (±0.1%)

	
	OM190
	0.01% (±0.09%)
	0.01% (±0.13%)
	0.01% (±0.03%)

	
	Pla4 lineage
	0.01% (±0.04%)
	0.01% (±0.05%)
	0.01% (±0.05%)

	
	Pla3 lineage
	<0.01% (±0.02%)
	<0.01% (±0.02%)
	<0.01% (±0.02%)

	
	vadinHA49
	<0.01% (±0.01%)
	<0.01% (±0.04%)
	<0.01% (±0.01%)

	Cyanobacteria
	 
	18.36% (±28.72%)
	18.33% (±28.76%)
	11.54% (±22.34%)

	
	Cyanobacteriia
	18.22% (±28.74%)
	18.20% (±28.78%)
	11.33% (±22.32%)

	
	Vampirivibrionia
	0.14% (±1.85%)
	0.13% (±1.79%)
	0.2% (±2.21%)

	
	Sericytochromatia
	0.01% (±0.03%)
	<0.01% (±0.03%)
	0.01% (±0.04%)

	Actinobacteriota
	 
	12.46% (±20.13%)
	12.54% (±20.2%)
	13.53% (±22.18%)

	
	Thermoleophilia
	6.04% (±15.53%)
	6.06% (±15.55%)
	6.67% (±18.12%)

	
	Actinobacteria
	5.71% (±13.32%)
	5.75% (±13.39%)
	6.06% (±13.74%)

	
	Acidimicrobiia
	0.40% (±1.22%)
	0.41% (±1.24%)
	0.46% (±1.22%)

	
	MB-A2-108
	0.18% (±0.70%)
	0.18% (±0.75%)
	0.16% (±0.47%)

	
	Rubrobacteria
	0.07% (±0.81%)
	0.07% (±0.76%)
	0.1% (±0.99%)

	

	Coriobacteriia
	0.05% (±0.26%)
	0.06% (±0.28%)
	0.07% (±0.3%)

	Firmicutes
	 
	7.42% (±13.94%)
	7.41% (±13.97%)
	8.27% (±15.22%)

	
	Bacilli
	4.13% (±11.37%)
	4.14% (±11.37%)
	5.15% (±12.92%)

	
	Clostridia
	2.72% (±6.21%)
	2.72% (±6.23%)
	2.53% (±6.04%)

	
	Negativicutes
	0.19% (±2.53%)
	0.18% (±2.53%)
	0.09% (±0.29%)

	
	Syntrophomonadia
	0.18% (±3.14%)
	0.18% (±3.16%)
	0.26% (±3.82%)

	
	Limnochordia
	0.15% (±1.40%)
	0.14% (±1.46%)
	0.16% (±1.65%)

	
	Desulfitobacteriia
	0.01% (±0.09%)
	0.01% (±0.1%)
	0.02% (±0.12%)

	
	Desulfotomaculia
	0.01% (±0.05%)
	0.01% (±0.06%)
	0.01% (±0.04%)

	
	Thermacetogenia
	<0.01% (±0.03%)
	<0.01% (±0.04%)
	0.01% (±0.04%)

	
	Thermoanaerobacteria
	<0.01% (±0.03%)
	<0.01% (±0.03%)
	<0.01% (±0.03%)

	
	Dethiobacteria
	<0.01% (±0.03%)
	<0.01% (±0.03%)
	0.01% (±0.04%)

	
	Incertae Sedis
	<0.01% (±0.02%)
	<0.01% (±0.03%)
	<0.01% (±0.02%)

	
	Symbiobacteriia
	<0.01% (±0.02%)
	<0.01% (±0.04%)
	<0.01% (±0.02%)

	
	Moorellia
	<0.01% (±0.02%)
	<0.01% (±0.03%)
	<0.01% (±0.02%)

	
	D8A-2
	<0.01% (±0.02%)
	<0.01% (±0.01%)
	<0.01% (±0.02%)

	
	Thermaerobacteria
	<0.01% (±0.02%)
	<0.01% (±0.02%)
	<0.01% (±0.01%)

	
	Thermovenabulia
	<0.01% (±0.02%)
	<0.01% (±0.01%)
	<0.01% (±0.02%)

	
	BRH-c20a
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	TTA-B61
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	Sulfobacillia
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	Not present

	Verrucomicrobiota
	 
	2.93% (±9.44%)
	2.92% (±9.38%)
	3.59% (±10.35%)

	
	Chlamydiae
	2.20% (±8.98%)
	2.17% (±8.89%)
	2.59% (±9.79%)

	
	Verrucomicrobiae
	0.74% (±2.85%)
	0.75% (±2.94%)
	1.01% (±3.37%)

	
	Omnitrophia
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	
	Kiritimatiellae
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	Lentisphaeria
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	Campilobacterota
	Campylobacteria
	1.65% (±8.69%)
	1.66% (±8.71%)
	1.27% (±7.84%)

	Chloroflexi
	 
	1.31% (±5.71%)
	1.31% (±5.73%)
	1.61% (±6.68%)

	
	Gitt-GS-136
	0.41% (±4.16%)
	0.4% (±4.05%)
	0.54% (±4.97%)

	
	TK10
	0.33% (±3.54%)
	0.33% (±3.67%)
	0.38% (±4.11%)

	
	Anaerolineae
	0.31% (±1.56%)
	0.31% (±1.61%)
	0.41% (±1.84%)

	
	Chloroflexia
	0.11% (±0.46%)
	0.23% (±0.49%)
	0.12% (±0.45%)

	
	KD4-96
	0.07% (±0.27%)
	0.07% (±0.26%)
	0.07% (±0.22%)

	
	Dehalococcoidia
	0.05% (±0.67%)
	0.05% (±0.7%)
	0.04% (±0.41%)

	
	JG30-KF-CM66
	0.02% (±0.09%)
	0.02% (±0.13%)
	0.02% (±0.06%)

	
	Ktedonobacteria
	0.01% (±0.06%)
	0.01% (±0.07%)
	0.01% (±0.05%)

	
	OLB14
	<0.01% (±0.03%)
	<0.01% (±0.04%)
	<0.01% (±0.03%)

	
	AD3
	<0.01% (±0.03%)
	<0.01% (±0.02%)
	<0.01% (±0.04%)

	
	SHA-26
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	P2-11E
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	Myxococcota
	 
	0.91% (±2.61%)
	0.94% (±2.73%)
	1.01% (±2.67%)

	
	Polyangia
	0.75% (±2.39%)
	0.78% (±2.5%)
	0.83% (±2.53%)

	
	Myxococcia
	0.15% (±0.86%)
	0.15% (±0.89%)
	0.15% (±0.39%)

	
	bacteriap25
	0.01% (±0.15%)
	0.02% (±0.15%)
	0.02% (±0.17%)

	Bacteroidota
	 
	0.75% (±4.29%)
	0.77% (±4.39%)
	0.94% (±5.05%)

	
	Bacteroidia
	0.75% (±4.29%)
	0.77% (±4.39%)
	0.94% (±5.05%)

	
	SJA-28
	<0.01% (±0.07%)
	0.01% (±0.07%)
	<0.01% (±0.02%)

	Acidobacteriota
	 
	0.64% (±3.02%)
	0.63% (±2.97%)
	0.72% (±3.42%)

	
	Vicinamibacteria
	0.38% (±2.69%)
	0.37% (±2.65%)
	0.46% (±3.14%)

	
	Blastocatellia
	0.15% (±1.21%)
	0.26% (±1.18%)
	0.11% (±1.13%)

	
	Acidobacteriae
	0.06% (±0.28%)
	0.06% (±0.26%)
	0.08% (±0.32%)

	
	Subgroup 25
	0.02% (±0.30%)
	0.02% (±0.34%)
	0.03% (±0.37%)

	
	Subgroup 5
	0.02% (±0.13%)
	0.02% (±0.11%)
	0.02% (±0.15%)

	
	Thermoanaerobaculia
	0.01% (±0.08%)
	0.01% (±0.11%)
	0.01% (±0.09%)

	
	Subgroup 22
	<0.01% (±0.01%)
	<0.01% (±0.03%)
	<0.01% (±0.02%)

	
	Holophagae
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	
	Subgroup 11
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	Subgroup 18
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	AT-s3-28
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	Bdellovibrionota
	 
	0.61% (±2.31%)
	0.61% (±2.33%)
	0.63% (±2.52%)

	
	Bdellovibrionia
	0.19% (±0.58%)
	0.19% (±0.6%)
	0.24% (±0.64%)

	
	Oligoflexia
	0.42% (±2.21%)
	0.42% (±2.23%)
	0.39% (±2.4%)

	Desulfobacterota
	 
	0.58% (±4.33%)
	0.6% (±4.4%)
	0.77% (±5.16%)

	
	Desulfobacteria
	0.407% (±4.32%)
	0.49% (±4.38%)
	0.63% (±5.15%)

	
	Desulfovibrionia
	0.05% (±0.34%)
	0.06% (±0.43%)
	0.07% (±0.38%)

	
	Desulfuromonadia
	0.02% (±0.11%)
	0.02% (±0.12%)
	0.02% (±0.12%)

	
	Syntrophobacteria
	<0.01% (±0.01%)
	<0.01% (±0.02%)
	<0.01% (±0.01%)

	
	Desulfobulbia
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	
	Desulfarculia
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	Desulfomonilia
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	Syntrophia
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	Not present

	Patescibacteria
	 
	0.34% (±0.78%)
	0.34% (±0.82%)
	0.32% (±0.7%)

	
	Saccharimonadia
	0.31% (±0.76%)
	0.32% (±0.81%)
	0.29% (±0.67%)

	
	Parcubacteria
	0.02% (±0.08%)
	0.01% (±0.07%)
	0.03% (±0.1%)

	
	Microgenomatia
	<0.01% (±0.03%)
	<0.01% (±0.03%)
	0.01% (±0.03%)

	
	Gracilibacteria
	<0.01% (±0.02%)
	<0.01% (±0.02%)
	<0.01% (±0.02%)

	
	Dojkabacteria
	<0.01% (±<0.01%)
	Not present
	Not present

	
	WWE3
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	Berkelbacteria
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	Dependentiae
	Babeliae
	0.32% (±1.07%)
	0.32% (±1.02%)
	0.25% (±0.65%)

	MBNT15
	MBNT15
	0.10% (±0.49%)
	0.1% (±0.5%)
	0.05% (±0.25%)

	Gemmatimonadota
	 
	0.06% (±0.32%)
	0.06% (±0.33%)
	0.07% (±0.37%)

	
	Longimicrobia
	0.03% (±0.28%)
	0.04% (±0.29%)
	0.04% (±0.35%)

	
	Gemmatimonadetes
	0.02% (±0.15%)
	0.02% (±0.13%)
	0.02% (±0.09%)

	
	BD2-11 terrestrial grp.
	<0.01% (±0.03%)
	<0.01% (±0.04%)
	<0.01% (±0.03%)

	
	S0134 terrestrial group
	<0.01% (±0.02%)
	<0.01% (±0.03%)
	<0.01% (±0.02%)

	
	AKAU4049
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	Deinococcota
	Deinococci
	0.05% (±0.52%)
	0.05% (±0.62%)
	0.06% (±0.61%)

	Elusimicrobiota
	 
	0.04% (±1.10%)
	0.04% (±1.04%)
	0.06% (±1.35%)

	
	Lineage IIa
	0.04% (±1.10%)
	0.04% (±1.04%)
	0.06% (±1.35%)

	
	Lineage IIb
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	
	Elusimicrobia
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	Fibrobacterota
	Fibrobacteria
	0.04% (±0.15%)
	0.04% (±0.18%)
	0.06% (±0.18%)

	Abditibacteriota
	Abditibacteria
	0.01% (±0.03%)
	<0.01% (±0.05%)
	0.01% (±0.04%)

	Entotheonellaeota
	Entotheonellia
	0.01% (±0.11%)
	0.01% (±0.13%)
	0.02% (±0.13%)

	Fusobacteriota
	Fusobacteriia
	0.01% (±0.04%)
	0.01% (±0.04%)
	0.01% (±0.05%)

	Methylomirabilota
	Methylomirabilia
	0.01% (±0.08%)
	0.01% (±0.09%)
	0.01% (±0.03%)

	NB1-j
	NB1-j
	0.01% (±0.05%)
	0.01% (±0.06%)
	0.02% (±0.06%)

	RCP2-54
	RCP2-54
	0.01% (±0.06%)
	0.01% (±0.07%)
	0.01% (±0.07%)

	SAR324 clade 
	SAR324 clade
	0.01% (±0.06%)
	0.01% (±0.08%)
	0.01% (±0.07%)

	Sumerlaeota
	Sumerlaeia
	0.01% (±0.03%)
	<0.01% (±0.04%)
	0.01% (±0.04%)

	Synergistota
	Synergistia
	0.01% (±0.05%)
	<0.01% (±0.06%)
	<0.01% (±0.04%)

	Armatimonadota
	 
	<0.01% (±0.03%)
	<0.01% (±0.05%)
	0.01% (±0.04%)

	
	Armatimonadia
	<0.01% (±0.03%)
	<0.01% (±0.04%)
	<0.01% (±0.03%)

	
	Chthonomonadetes
	<0.01% (±0.01%)
	Not present
	<0.01% (±0.01%)

	
	Fimbriimonadia
	<0.01% (±0.01%)
	Not present
	<0.01% (±0.01%)

	Nitrospirota
	 
	<0.01% (±0.03%)
	<0.01% (±0.03%)
	<0.01% (±0.04%)

	
	Nitrospiria
	<0.01% (±0.03%)
	<0.01% (±0.03%)
	<0.01% (±0.04%)

	
	Thermodesulfovibrionia
	<0.01% (±0.01%)
	Not present
	<0.01% (±0.01%)

	Spirochaetota
	 
	<0.01% (±0.07%)
	<0.01% (±0.06%)
	<0.01% (±0.01%)

	
	Spirochaetia
	<0.01% (±0.07%)
	<0.01% (±0.06%)
	<0.01% (±0.01%)

	
	Brachyspirae
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	10bav-F6
	10bav-F6
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	Dadabacteria
	Dadabacteriia
	<0.01% (±<0.01%)
	Not present
	Not present

	Deferribacterota
	 
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	Deferribacteres
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	<0.01% (±<0.01%)

	
	Defferrisomatia
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.01%)

	FCPU426
	FCPU426
	<0.01% (±0.01%)
	<0.01% (±0.01%)
	<0.01% (±0.02%)

	Halanaerobiaeota
	Halanaerobiia
	<0.01% (±0.02%)
	<0.01% (±0.02%)
	<0.01% (±0.02%)

	Hydrogenedentes
	Hydrogenedentia
	<0.01% (±<0.01%)
	Not present
	Not present

	Latescibacterota
	Latescibacterota
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	Marinimicrobia 
	Marinimicrobia 
	<0.01% (±<0.01%)
	<0.01% (±0.01%)
	Not present

	Nitrospinota
	P9X2b3D02
	<0.01% (±0.02%)
	<0.01% (±0.01%)
	<0.01% (±0.02%)

	Rs-K70 
	Rs-K70 termite group
	<0.01% (±0.08%)
	0.01% (±0.12%)
	0.01% (±0.1%)

	WPS-2
	WPS-2
	<0.01% (±0.01%)
	Not present
	<0.01% (±0.02%)

	WS1
	WS1
	<0.01% (±<0.01%)
	Not present
	Not present

	WS4
	WS4
	<0.01% (±<0.01%)
	Not present
	<0.01% (±<0.01%)

	Unknown
	Unknown
	0.03% (±0.16%)
	0.03% (±0.17%)
	0.04% (±0.19%)

	
	
	
	
	


























Table S5 Results of ANCOM-BC analysis identifying significant differences in pair-wise comparisons between host species, including natural log fold change, standard errors, confidence limits and adjusted p-values, with a padj <0.05 denoting significance. Positive log fold change values indicates that the first host species listed was significantly enriched for the bacterial phylum or genus listed while a negative log fold change value indicated that the second host species listed was significantly enriched. For example, C. fuscescens were significantly enriched in an uncultured genus from family compared to C. minimus. Table S5A contains the results of the ANCOM-BC analysis of differences in bacterial genera between host species. Table S5B contains the results of the ANCOM-BC analysis of differences in bacterial phlya between host species.

Table S5A ANCOM-BC analysis of bacterial genera between host species
	Host Species
	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper
C.I.
	padj

	fuscescens vs. minimus
	Proteobacteria
	D05-2 (UG)
	2.24
	0.63
	1.00
	3.48
	0.05

	ustulatus vs. guttatus
	Verrucomicrobiota
	Parachlamydiaceae
	0.56
	0.13
	0.31
	0.81
	0.00

	ustulatus vs. guttatus
	Proteobacteria
	TRA3-20
	-1.40
	0.34
	-2.07
	-0.74
	0.01

	ustulatus vs. guttatus
	Proteobacteria
	Massilia
	0.78
	0.19
	0.40
	1.16
	0.01

	ustulatus vs. guttatus
	Proteobacteria
	Geminicoccaceae (UG)
	0.89
	0.23
	0.45
	1.34
	0.01

	ustulatus vs. guttatus
	Proteobacteria
	D05-2 (UG)
	0.82
	0.21
	0.41
	1.23
	0.02

	ustulatus vs. guttatus
	Proteobacteria
	Alsobacter
	0.99
	0.21
	0.58
	1.41
	0.00

	ustulatus vs. guttatus
	Campilobacterota
	Alviniconcha
	1.47
	0.31
	0.85
	2.09
	0.00

	ustulatus vs. minimus
	Campilobacterota
	Alviniconcha
	1.44
	0.37
	0.71
	2.17
	0.01

	minimus vs. guttatus
	Cyanobacteria
	Aliterella 
	-2.02
	0.55
	-3.09
	-0.95
	0.04

	minimus vs. guttatus
	Actinobacteriota
	Gaiellales (UG)
	-1.03
	0.28
	-1.57
	-0.49
	0.04










Table S5B ANCOM-BC analysis of bacterial phyla between host species
	Host Species
	Phylum
	 
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	guttatus vs. guttatus
	Actinobacteriota
	 
	1.00
	0.33
	0.36
	1.65
	0.04

	ustulatus vs. guttatus
	Patescibacteria
	 
	-0.79
	0.23
	-1.25
	-0.33
	0.01

	ustulatus vs. guttatus
	Actinobacteriota
	 
	0.60
	0.18
	0.24
	0.95
	0.02

	ustulatus vs. guttatus
	Campilobacterota
	 
	1.21
	0.29
	0.63
	1.78
	0.00
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Table S6 Results of ANCOM-BC analysis identifying significant differences in pair-wise comparisons between years, including natural log fold change, standard errors, confidence limits and adjusted p-values, with a padj <0.05 denoting significance. Positive log fold change values indicates that the first year was significantly enriched for the bacterial phylum or genus while a negative log fold change value indicated that the second year was significantly enriched. For example, Conexibacter was significantly enriched in 2017 when compared against 2018. Uncultured and unnamed genera and families are noted with (UG) or (UF) respectively and the closest named taxonomic level is reported. Table S6A contains the results of the ANCOM-BC analysis of differential abundance in bacterial genera between 2017 and 2018. Table S6B contains the results of the ANCOM-BC analysis of differential abundance in bacterial genera between 2018 and 2019. Table S6C contains the results of the ANCOM-BC analysis of differential abundance in bacterial genera between 2017 and 2019. Table S6D contains the results of the ANCOM-BC analysis of differential abundance in bacterial phlya between 2017 and 2018. Table S6E contains the results of the ANCOM-BC analysis of differential abundance in bacterial phlya between 2018 and 2019. Table S6F contains the results of the ANCOM-BC analysis of differential abundance in bacterial phlya between 2017 and 2019.






























Table S6A Differential abundance in bacterial genera between 2017 and 2018.
	
	
	
	
	
	

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Subgroup 17
	-0.02
	0.18
	-0.37
	0.33
	1

	Actinobacteriota
	Conexibacter
	1.15
	0.26
	0.63
	1.66
	<0.01

	Actinobacteriota
	Euzebyaceae (UG)
	-2.05
	0.27
	-2.58
	-1.52
	<0.01

	Actinobacteriota
	Frankiales
	-0.9
	0.22
	-1.34
	-0.47
	0.01

	Actinobacteriota
	Gaiellales (UF)
	-0.09
	0.12
	-0.33
	0.15
	1

	Actinobacteriota
	Nocardioides
	0.71
	0.19
	0.33
	1.09
	0.03

	Actinobacteriota
	Parafrigoribacterium
	-0.02
	0.1
	-0.22
	0.18
	1

	Cyanobacteria
	Aliterella
	0.73
	0.23
	0.29
	1.18
	0.14

	Desulfobacterota
	Desulfosarcinaceae (UG)
	-0.45
	0.21
	-0.87
	-0.04
	1

	Firmicutes
	Clostridium sensu stricto 1
	0.39
	0.12
	0.15
	0.62
	0.15

	Firmicutes
	Limnochordaceae
	-1.45
	0.18
	-1.79
	-1.1
	0

	Firmicutes
	Lutispora
	0.32
	0.21
	-0.1
	0.73
	1

	MBNT15
	MBNT15
	0.54
	0.12
	0.3
	0.79
	<0.01

	Patescibacteria
	Saccharimonadales
	0.15
	0.09
	-0.02
	0.33
	1

	Planctomycetota
	Fimbriiglobus
	-0.32
	0.27
	-0.86
	0.22
	1

	Planctomycetota
	Gemmata
	-0.54
	0.32
	-1.16
	0.09
	1

	Planctomycetota
	Gemmataceae (UG)
	-0.35
	0.38
	-1.1
	0.39
	1

	Planctomycetota
	Pirellula
	0.64
	0.18
	0.29
	0.99
	0.04

	Planctomycetota
	Tundrisphaera
	-0.4
	0.33
	-1.05
	0.26
	1

	Proteobacteria
	Alpha I cluster
	-0.68
	0.19
	-1.05
	-0.31
	0.04

	Proteobacteria
	Amaricoccus
	-0.24
	0.12
	-0.47
	-0.01
	1

	Proteobacteria
	Aquisphaera
	-0.23
	0.13
	-0.48
	0.03
	1

	Proteobacteria
	Coxiella
	0.23
	0.2
	-0.17
	0.62
	1

	Proteobacteria
	D05-2
	-0.71
	0.25
	-1.19
	-0.22
	0.51

	Proteobacteria
	Diplorickettsiaceae (UG)
	-0.67
	0.32
	-1.28
	-0.05
	1

	Proteobacteria
	Geminicoccus
	-1.38
	0.37
	-2.1
	-0.65
	0.02

	Proteobacteria
	Legionella
	0.37
	0.16
	0.06
	0.68
	1

	Verrucomicrobiota
	Neochlamydia
	-0.53
	0.25
	-1.02
	-0.04
	1








Table S6B Differential abundance in bacterial genera between 2018 and 2019.
	
	
	
	

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Subgroup 17
	-0.58
	0.13
	-0.84
	-0.32
	<0.01

	Actinobacteriota
	Conexibacter
	-0.3
	0.19
	-0.68
	0.08
	1

	Actinobacteriota
	Euzebyaceae (UG)
	-0.49
	0.19
	-0.87
	-0.12
	1

	Actinobacteriota
	Frankiales
	-0.01
	0.17
	-0.33
	0.31
	1

	Actinobacteriota
	Gaiellales (UF)
	3.02
	0.12
	2.78
	3.26
	<0.01

	Actinobacteriota
	Nocardioides
	-0.08
	0.18
	-0.43
	0.27
	1

	Actinobacteriota
	Parafrigoribacterium
	-0.34
	0.09
	-0.52
	-0.16
	0.05

	Cyanobacteria
	Aliterella
	4.39
	0.18
	4.04
	4.74
	0

	Desulfobacterota
	Desulfosarcinaceae (UG)
	-0.46
	0.16
	-0.79
	-0.14
	0.85

	Firmicutes
	Clostridium sensu stricto 1
	0.04
	0.12
	-0.2
	0.29
	1

	Firmicutes
	Limnochordaceae
	-0.18
	0.1
	-0.38
	0.02
	1

	Firmicutes
	Lutispora
	-3.38
	0.15
	-3.68
	-3.08
	<0.01

	MBNT15
	MBNT15
	-0.48
	0.13
	-0.74
	-0.22
	0.04

	Patescibacteria
	Saccharimonadales
	0.1
	0.09
	-0.08
	0.27
	1

	Planctomycetota
	Fimbriiglobus
	-0.87
	0.21
	-1.27
	-0.47
	<0.01

	Planctomycetota
	Gemmata
	-0.71
	0.22
	-1.15
	-0.27
	0.27

	Planctomycetota
	Gemmataceae (UG)
	-1.81
	0.28
	-2.36
	-1.26
	<0.01

	Planctomycetota
	Pirellula
	-0.21
	0.16
	-0.53
	0.11
	1

	Planctomycetota
	Tundrisphaera
	-0.73
	0.24
	-1.21
	-0.26
	0.45

	Proteobacteria
	alphaI cluster
	0.2
	0.14
	-0.07
	0.47
	1

	Proteobacteria
	Amaricoccus
	0.71
	0.12
	0.47
	0.95
	<0.01

	Proteobacteria
	Aquisphaera
	1.25
	0.13
	0.99
	1.51
	<0.01

	Proteobacteria
	Coxiella
	-0.61
	0.16
	-0.92
	-0.29
	0.03

	Proteobacteria
	D05-2
	-0.27
	0.16
	-0.58
	0.04
	1

	Proteobacteria
	Diplorickettsiaceae (UG)
	-0.45
	0.24
	-0.92
	0.01
	1

	Proteobacteria
	Geminicoccus
	-0.99
	0.29
	-1.55
	-0.43
	0.09

	Proteobacteria
	Legionella
	0.42
	0.14
	0.13
	0.7
	0.68

	Verrucomicrobiota
	Neochlamydia
	-0.46
	0.21
	-0.87
	-0.05
	1








Table S6C Differential abundance in bacterial genera between 2017 and 2019.
	

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Subgroup 17
	-0.54
	0.15
	-0.83
	-0.25
	0.03

	Actinobacteriota
	Conexibacter
	0.91
	0.24
	0.44
	1.39
	0.02

	Actinobacteriota
	Euzebyaceae (UG)
	-2.48
	0.24
	-2.96
	-2
	<0.01

	Actinobacteriota
	Frankiales
	-0.85
	0.22
	-1.29
	-0.41
	0.02

	Actinobacteriota
	Gaiellales (UF)
	2.99
	0.12
	2.74
	3.23
	<0.01

	Actinobacteriota
	Nocardioides
	0.68
	0.17
	0.34
	1.03
	0.01

	Actinobacteriota
	Parafrigoribacterium
	0
	0
	0
	0
	<0.01

	Cyanobacteria
	Aliterella
	5.18
	0.18
	4.81
	5.54
	<0.01

	Desulfobacterota
	Desulfosarcinaceae (UG)
	-0.86
	0.18
	-1.22
	-0.5
	<0.01

	Firmicutes
	Clostridium sensu stricto 1
	0.49
	0.11
	0.28
	0.7
	<0.01

	Firmicutes
	Limnochordaceae
	-1.56
	0.17
	-1.9
	-1.23
	<0.01

	Firmicutes
	Lutispora
	-3.02
	0.17
	-3.36
	-2.68
	<0.01

	MBNT15
	MBNT15
	0.12
	0.09
	-0.06
	0.31
	1

	Patescibacteria
	Saccharimonadales
	0.31
	0.08
	0.15
	0.48
	0.02

	Planctomycetota
	Fimbriiglobus
	-1.12
	0.25
	-1.62
	-0.63
	<0.01

	Planctomycetota
	Gemmata
	-1.19
	0.29
	-1.76
	-0.62
	0.01

	Planctomycetota
	Gemmataceae (UG)
	-2.12
	0.31
	-2.73
	-1.52
	<0.01

	Planctomycetota
	Pirellula
	0.49
	0.16
	0.18
	0.8
	0.32

	Planctomycetota
	Tundrisphaera
	-1.08
	0.3
	-1.66
	-0.5
	0.04

	Proteobacteria
	alphaI cluster
	-0.42
	0.2
	-0.8
	-0.03
	1

	Proteobacteria
	Amaricoccus
	0.53
	0.13
	0.28
	0.79
	0.01

	Proteobacteria
	Aquisphaera
	1.09
	0.15
	0.8
	1.37
	<0.01

	Proteobacteria
	Coxiella
	-0.32
	0.16
	-0.63
	-0.02
	1

	Proteobacteria
	D05-2
	-0.92
	0.24
	-1.38
	-0.45
	0.02

	Proteobacteria
	Diplorickettsiaceae (UG)
	-1.07
	0.29
	-1.64
	-0.5
	0.04

	Proteobacteria
	Geminicoccus
	-2.32
	0.32
	-2.96
	-1.69
	<0.01

	Proteobacteria
	Legionella
	0.85
	0.14
	0.57
	1.13
	<0.01

	Verrucomicrobiota
	Neochlamydia
	-0.92
	0.21
	-1.34
	-0.5
	<0.01








Table S6D Differential abundance in bacterial phlya between 2017 and 2018.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	0.66
	0.23
	0.22
	1.1
	0.06

	Firmicutes
	0.14
	0.18
	-0.21
	0.49
	1

	MBNT15
	0.44
	0.16
	0.12
	0.75
	0.11

	Patescibacteria
	0.4
	0.14
	0.12
	0.68
	0.08

	Planctomycetota
	-0.22
	0.26
	-0.73
	0.29
	1

	Proteobacteria
	-0.6
	0.25
	-1.08
	-0.12
	0.25

	Verrucomicrobiota
	-0.32
	0.22
	-0.76
	0.11
	1




Table S6E Differential abundance in bacterial phlya between 2018 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	3.98
	0.17
	3.65
	4.31
	<0.01

	Firmicutes
	-1.31
	0.16
	-1.63
	-0.99
	<0.01

	MBNT15
	-0.48
	0.15
	-0.76
	-0.19
	0.02

	Patescibacteria
	0.32
	0.13
	0.06
	0.58
	0.31

	Planctomycetota
	-1.71
	0.19
	-2.08
	-1.33
	<0.01

	Proteobacteria
	-0.43
	0.18
	-0.78
	-0.07
	0.37

	Verrucomicrobiota
	-0.33
	0.2
	-0.72
	0.05
	1




Table S6F Differential abundance in bacterial phlya between 2017 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	4.65
	0.2
	4.26
	5.04
	<0.01

	Firmicutes
	-1.16
	0.18
	-1.51
	-0.81
	<0.01

	MBNT15
	-0.03
	0.13
	-0.28
	0.22
	1

	Patescibacteria
	0.73
	0.12
	0.48
	0.97
	<0.01

	Planctomycetota
	-1.92
	0.22
	-2.35
	-1.48
	<0.01

	Proteobacteria
	-1.02
	0.22
	-1.45
	-0.58
	<0.01

	Verrucomicrobiota
	-0.65
	0.19
	-1.03
	-0.27
	0.01







Table S7A Differential abundance in bacterial phlya of Spring birds between 2017 and 2018.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Campilobacterota
	0.61
	0.65
	-0.66
	1.88
	<0.01

	Cyanobacteria
	-0.19
	1.06
	-2.27
	1.88
	1

	Firmicutes
	-0.74
	0.55
	-1.83
	0.34
	1

	Gemmatimonadota
	-1.1
	0.32
	-1.73
	-0.46
	0.01

	MBNT15
	0
	0
	0
	0
	NA

	Patescibacteria
	0.48
	0.47
	-0.43
	1.39
	1

	Planctomycetota
	-1.1
	0.75
	-2.56
	0.37
	1

	Proteobacteria
	0.11
	0.39
	-0.65
	0.86
	1

	Verrucomicrobiota
	-0.11
	1.06
	-2.18
	1.96
	1



Table S7B Differential abundance in bacterial phlya of Spring birds between 2017 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Campilobacterota
	0.82
	0.56
	-0.27
	1.92
	<0.01

	Cyanobacteria
	4.09
	1
	2.13
	6.04
	<0.01

	Firmicutes
	-2.37
	0.58
	-3.51
	-1.24
	<0.01

	Gemmatimonadota
	-1.31
	0.33
	-1.96
	-0.66
	<0.01

	MBNT15
	0.29
	0.57
	-0.82
	1.41
	<0.01

	Patescibacteria
	0.52
	0.47
	-0.4
	1.43
	1

	Planctomycetota
	-3.79
	0.69
	-5.15
	-2.43
	<0.01

	Proteobacteria
	-0.57
	0.35
	-1.27
	0.12
	1

	Verrucomicrobiota
	-1.23
	1.09
	-3.38
	0.91
	1



Table S7C Differential abundance in bacterial phlya of Spring birds between 2018 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Campilobacterota
	0.27
	0.23
	-0.19
	0.72
	1

	Cyanobacteria
	4.34
	0.3
	3.76
	4.92
	<0.01

	Firmicutes
	-1.58
	0.29
	-2.14
	-1.01
	<0.01

	Gemmatimonadota
	-0.16
	0.2
	-0.55
	0.22
	1

	MBNT15
	0.01
	0.24
	-0.47
	0.49
	1

	Patescibacteria
	0.09
	0.24
	-0.38
	0.55
	1

	Planctomycetota
	-2.64
	0.33
	-3.28
	-1.99
	<0.01

	Proteobacteria
	-0.62
	0.24
	-1.1
	-0.15
	0.2

	Verrucomicrobiota
	-1.07
	0.37
	-1.79
	-0.34
	0.07


Table S7D Differential abundance in bacterial phlya of Summer birds between 2017 and 2018.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Actinobacteriota
	-1.51
	0.66
	-2.80
	-0.22
	0.32

	Cyanobacteria
	-1.04
	0.69
	-2.39
	0.31
	1.00

	Firmicutes
	-0.43
	0.60
	-1.59
	0.74
	1.00

	MBNT15
	0.00
	0.00
	0.00
	0.00
	NA

	Patescibacteria
	-0.07
	0.62
	-1.28
	1.14
	1.00

	Planctomycetota
	-0.35
	0.55
	-1.43
	0.74
	1.00

	Proteobacteria
	0.00
	0.38
	-0.75
	0.76
	1.00

	Verrucomicrobiota
	-0.46
	0.84
	-2.12
	1.19
	1.00



Table S7E Differential abundance in bacterial phlya of Summer birds between 2017 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Actinobacteriota
	-1.99
	0.63
	-3.23
	-0.76
	0.03

	Cyanobacteria
	3.63
	0.68
	2.30
	4.95
	1.00

	Firmicutes
	-1.27
	0.43
	-2.12
	-0.43
	0.05

	MBNT15
	0.00
	0.00
	0.00
	0.00
	NA

	Patescibacteria
	-0.19
	0.66
	-1.49
	1.11
	1.00

	Planctomycetota
	-2.15
	0.55
	-3.23
	-1.07
	1.00

	Proteobacteria
	-0.28
	0.33
	-0.94
	0.37
	1.00

	Verrucomicrobiota
	-0.37
	0.76
	-1.87
	1.12
	1.00



Table S7F Differential abundance in bacterial phlya of Summer birds between 2018 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Actinobacteriota
	-0.17
	0.38
	-0.92
	0.57
	1.00

	Cyanobacteria
	4.99
	0.64
	3.72
	6.25
	<0.01

	Firmicutes
	-0.53
	0.62
	-1.75
	0.69
	1.00

	MBNT15
	0.00
	0.00
	0.00
	0.00
	1.00

	Patescibacteria
	0.20
	0.47
	-0.72
	1.11
	1.00

	Planctomycetota
	-1.49
	0.53
	-2.53
	-0.44
	0.08

	Proteobacteria
	0.03
	0.42
	-0.79
	0.84
	1.00

	Verrucomicrobiota
	0.41
	0.87
	-1.30
	2.11
	1.00






Table S7G Differential abundance in bacterial phlya of Fall birds between 2017 and 2018.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	0.97
	0.26
	0.46
	1.47
	<0.01

	Firmicutes
	0.08
	0.20
	-0.32
	0.48
	1.00

	MBNT15
	0.75
	0.19
	0.37
	1.13
	<0.01

	Patescibacteria
	0.08
	0.15
	-0.21
	0.38
	1.00

	Planctomycetota
	-0.68
	0.31
	-1.28
	-0.08
	0.43

	Proteobacteria
	-0.43
	0.31
	-1.05
	0.18
	1.00

	Verrucomicrobiota
	-1.04
	0.22
	-1.47
	-0.61
	<0.01



Table S7H Differential abundance in bacterial phlya of Fall birds between 2017 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	4.67
	0.22
	4.24
	5.10
	<0.01

	Firmicutes
	-1.08
	0.21
	-1.49
	-0.67
	<0.01

	MBNT15
	-0.11
	0.14
	-0.39
	0.17
	1.00

	Patescibacteria
	0.68
	0.13
	0.42
	0.93
	<0.01

	Planctomycetota
	-1.80
	0.26
	-2.31
	-1.29
	<0.01

	Proteobacteria
	-0.84
	0.26
	-1.36
	-0.32
	0.03

	Verrucomicrobiota
	-0.85
	0.20
	-1.25
	-0.45
	<0.01



Table S7I Differential abundance in bacterial phlya of Fall birds between 2018 and 2019.
	Phylum
	Log fold change
	Standard Error
	Lower C.I.
	Upper C.I.
	padj

	Cyanobacteria
	3.66
	0.21
	3.25
	4.08
	<0.01

	Firmicutes
	-1.20
	0.20
	-1.59
	-0.81
	<0.01

	MBNT15
	-0.90
	0.19
	-1.28
	-0.53
	<0.01

	Patescibacteria
	0.55
	0.16
	0.25
	0.86
	0.01

	Planctomycetota
	-1.15
	0.25
	-1.64
	-0.67
	<0.01

	Proteobacteria
	-0.45
	0.26
	-0.95
	0.06
	1.00

	Verrucomicrobiota
	0.15
	0.20
	-0.24
	0.54
	1.00









Table S8 Results of ANCOM-BC analysis identifying significant differences in pair-wise comparisons between seasons, including natural log fold change, standard errors, confidence limits and adjusted p-values, with a padj <0.05 denoting significance. Positive log fold change values indicates that the first season was significantly enriched for the bacterial phylum or genus while a negative log fold change value indicated that the second season was significantly enriched. For example, an uncultured genus in family Vicinamibacterales was significantly enriched in spring when compared against summer. Table S10A contains the results of the ANCOM-BC analysis of differential abundance in bacterial genera between spring and summer. 

Table S8A Differential abundance in bacterial genera between spring and summer. 
	

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Vicinamibacterales (UF)
	1.14
	0.31
	0.54
	1.74
	0.03

	Actinobacteriota
	67-14
	2.01
	0.32
	1.37
	2.64
	<0.01

	Actinobacteriota
	Actinomycetospora
	-0.16
	0.09
	-0.34
	0.03
	1

	Actinobacteriota
	Arthrobacter
	0.75
	0.19
	0.38
	1.11
	0.01

	Actinobacteriota
	Euzebyaceae (UG)
	0.09
	0.14
	-0.19
	0.37
	1

	Actinobacteriota
	Frankiales
	0.95
	0.23
	0.49
	1.41
	0.01

	Bacteroidota
	Flavobacterium
	-0.15
	0.13
	-0.39
	0.1
	1

	Bacteroidota
	Sporocytophaga
	0.04
	0.09
	-0.14
	0.23
	<0.01

	Cyanobacteria
	Aliterella
	-0.68
	0.53
	-1.71
	0.35
	1

	Dependentiae
	Babeliales
	1.78
	0.31
	1.17
	2.4
	<0.01

	Firmicutes
	Bacillus
	1.19
	0.33
	0.55
	1.84
	0.05

	Firmicutes
	Cellulosimicrobium
	-0.06
	0.09
	-0.24
	0.12
	<0.01

	Firmicutes
	Clostridium sensu stricto 1
	-0.73
	0.21
	-1.15
	-0.31
	1

	Firmicutes
	Erysipelatoclostridia
	-0.32
	0.14
	-0.59
	-0.05
	1

	Firmicutes
	Paenibacillus
	-1.76
	0.27
	-2.3
	-1.23
	<0.01

	Myxococcota
	Nannocystaceae (UG)
	1.65
	0.33
	1
	2.29
	<0.01

	Patescibacteria
	LWQ8
	0.02
	0.29
	-0.56
	0.59
	1

	Patescibacteria
	Parcubacteria
	-0.01
	0.09
	-0.19
	0.16
	<0.01

	Planctomycetota
	Gemmataceae (UG)
	-2.46
	0.39
	-3.21
	-1.7
	<0.01

	Planctomycetota
	Planctomicrobium
	0.01
	0.08
	-0.15
	0.18
	<0.01

	Proteobacteria
	A21b
	-0.12
	0.09
	-0.3
	0.05
	1

	Proteobacteria
	Alkanindiges
	-0.26
	0.08
	-0.42
	-0.1
	<0.01

	Proteobacteria
	Amaricoccus
	0.88
	0.29
	0.31
	1.44
	1

	Proteobacteria
	Anaeromyxobacter
	0.9
	0.24
	0.43
	1.37
	0.03

	Proteobacteria
	Aureimonas
	1.03
	0.27
	0.5
	1.56
	0.02

	Proteobacteria
	Burkholderia-Caballeronia-Paraburkholderia
	-0.17
	0.23
	-0.63
	0.28
	1

	Proteobacteria
	Caulobacter
	-0.51
	0.15
	-0.81
	-0.22
	1

	Proteobacteria
	D05-2
	0.3
	0.16
	-0.01
	0.6
	1

	Proteobacteria
	Diplorickettsiaceae (UG)
	-0.45
	0.31
	-1.05
	0.16
	1

	Proteobacteria
	Ensifer
	-0.13
	0.13
	-0.4
	0.13
	1

	Proteobacteria
	Escherichia-Shigella
	-0.31
	0.21
	-0.73
	0.11
	1

	Proteobacteria
	Geminicoccus
	-0.64
	0.34
	-1.32
	0.03
	1

	Proteobacteria
	Lysobacter
	1.99
	0.29
	1.41
	2.56
	<0.01

	Proteobacteria
	Massilia
	1.33
	0.3
	0.74
	1.92
	<0.01

	Proteobacteria
	Ralstonia
	1.52
	0.34
	0.85
	2.18
	<0.01

	Proteobacteria
	Reyranella
	0.94
	0.27
	0.4
	1.48
	1

	Proteobacteria
	Thiomicrospiraceae (UG)
	0
	0.2
	-0.38
	0.39
	1

	Proteobacteria
	Xanthobacteraceae (UG)
	1.36
	0.26
	0.85
	1.87
	<0.01

	Verrucomicrobiota
	Christensenellaceae R-7 group
	-0.45
	0.23
	-0.9
	0
	1

	Verrucomicrobiota
	Chthoniobacter
	0.5
	0.33
	-0.15
	1.15
	1

	Verrucomicrobiota
	Luteolibacter
	1.17
	0.27
	0.65
	1.69
	<0.01

	Verrucomicrobiota
	Neochlamydia
	-0.9
	0.43
	-1.74
	-0.06
	1



















Table S8B Differential abundance in bacterial genera between summer and fall. 
	

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Vicinamibacterales (UF)
	-1.24
	0.29
	-1.81
	-0.66
	<0.01

	Actinobacteriota
	67-14
	-2.66
	0.31
	-3.27
	-2.06
	<0.01

	Actinobacteriota
	Actinomycetospora
	-0.03
	0.07
	-0.16
	0.11
	1

	Actinobacteriota
	Arthrobacter
	0
	0
	0
	0
	NA

	Actinobacteriota
	Euzebyaceae (UG)
	1.02
	0.15
	0.72
	1.32
	<0.01

	Actinobacteriota
	Frankiales
	-0.81
	0.23
	-1.25
	-0.36
	1

	Bacteroidota
	Flavobacterium
	-0.14
	0.11
	-0.34
	0.07
	1

	Bacteroidota
	Sporocytophaga
	0
	0
	0
	0
	NA

	Cyanobacteria
	Aliterella
	-0.17
	0.49
	-1.14
	0.8
	1

	Dependentiae
	Babeliales
	-1.54
	0.3
	-2.14
	-0.95
	<0.01

	Firmicutes
	Bacillus
	-1.49
	0.32
	-2.11
	-0.87
	<0.01

	Firmicutes
	Cellulosimicrobium
	0
	0
	0
	0
	NA

	Firmicutes
	Clostridium sensu stricto 1
	0.05
	0.18
	-0.31
	0.41
	1

	Firmicutes
	Erysipelatoclostridia
	-0.16
	0.12
	-0.39
	0.08
	1

	Firmicutes
	Paenibacillus
	0.57
	0.21
	0.17
	0.97
	1

	Myxococcota
	Nannocystaceae (UG)
	-1.55
	0.31
	-2.16
	-0.93
	<0.01

	Patescibacteria
	LWQ8
	-0.67
	0.26
	-1.18
	-0.15
	1

	Patescibacteria
	Parcubacteria
	0
	0
	0
	0
	NA

	Planctomycetota
	Gemmataceae (UG)
	1.55
	0.32
	0.92
	2.18
	<0.01

	Planctomycetota
	Planctomicrobium
	0
	0
	0
	0
	NA

	Proteobacteria
	A21b
	0
	0
	0
	0
	NA

	Proteobacteria
	Alkanindiges
	0.2
	0.06
	0.08
	0.33
	<0.01

	Proteobacteria
	Amaricoccus
	-1.05
	0.26
	-1.57
	-0.53
	0.01

	Proteobacteria
	Anaeromyxobacter
	-0.71
	0.23
	-1.15
	-0.26
	1

	Proteobacteria
	Aureimonas
	-1.04
	0.26
	-1.54
	-0.53
	0.01

	Proteobacteria
	Burkholderia-Caballeronia-Paraburkholderia
	-0.29
	0.21
	-0.71
	0.13
	1

	Proteobacteria
	Caulobacter
	0.11
	0.13
	-0.15
	0.37
	1

	Proteobacteria
	D05-2
	0.56
	0.17
	0.24
	0.89
	1

	Proteobacteria
	Diplorickettsiaceae (UG)
	1.51
	0.31
	0.9
	2.12
	<0.01

	Proteobacteria
	Ensifer
	0
	0
	0
	0
	NA

	Proteobacteria
	Escherichia-Shigella
	-0.22
	0.2
	-0.6
	0.17
	1

	Proteobacteria
	Geminicoccus
	1.75
	0.33
	1.11
	2.39
	<0.01

	Proteobacteria
	Lysobacter
	0
	0
	0
	0
	NA

	Proteobacteria
	Massilia
	-1.24
	0.29
	-1.8
	-0.67
	<0.01

	Proteobacteria
	Ralstonia
	-1.55
	0.32
	-2.19
	-0.92
	<0.01

	Proteobacteria
	Reyranella
	-1.14
	0.26
	-1.65
	-0.63
	<0.01

	Proteobacteria
	Thiomicrospiraceae (UG)
	-0.44
	0.18
	-0.8
	-0.08
	1

	Proteobacteria
	Xanthobacteraceae (UG)
	-0.93
	0.25
	-1.43
	-0.44
	0.03

	Verrucomicrobiota
	Christensenellaceae R-7 group
	0.01
	0.21
	-0.39
	0.41
	1

	Verrucomicrobiota
	Chthoniobacter
	-1.2
	0.31
	-1.8
	-0.6
	0.01

	Verrucomicrobiota
	Luteolibacter
	-1.15
	0.25
	-1.64
	-0.66
	<0.01

	Verrucomicrobiota
	Neochlamydia
	0.13
	0.39
	-0.63
	0.89
	1




























Table S8C Differential abundance in bacterial genera between spring and fall. 

	Phylum
	Genus
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Acidobacteriota
	Vicinamibacterales (UF)
	0.21
	0.1
	0.01
	0.41
	1

	Actinobacteriota
	67-14
	0.77
	0.16
	0.46
	1.08
	<0.01

	Actinobacteriota
	Actinomycetospora
	0.3
	0.08
	0.14
	0.46
	0.05

	Actinobacteriota
	Arthrobacter
	0
	0
	0
	0
	NA

	Actinobacteriota
	Euzebyaceae (UG)
	-1
	0.17
	-1.34
	-0.66
	<0.01

	Actinobacteriota
	Frankiales
	-0.03
	0.08
	-0.18
	0.13
	1

	Bacteroidota
	Flavobacterium
	0.4
	0.09
	0.23
	0.57
	<0.01

	Bacteroidota
	Sporocytophaga
	0.19
	0.09
	0.03
	0.36
	1

	Cyanobacteria
	Aliterella
	0.96
	0.26
	0.45
	1.48
	0.04

	Dependentiae
	Babeliales
	-0.13
	0.12
	-0.36
	0.11
	1

	Firmicutes
	Bacillus
	0.41
	0.12
	0.18
	0.64
	1

	Firmicutes
	Cellulosimicrobium
	0.09
	0.09
	-0.08
	0.26
	1

	Firmicutes
	Clostridium sensu stricto 1
	0.79
	0.14
	0.53
	1.06
	<0.01

	Firmicutes
	Erysipelatoclostridium
	0.59
	0.09
	0.42
	0.77
	<0.01

	Firmicutes
	Paenibacillus
	1.31
	0.22
	0.87
	1.74
	<0.01

	Myxococcota
	Nannocystaceae (UG)
	0.02
	0.13
	-0.24
	0.27
	1

	Patescibacteria
	LWQ8
	0.76
	0.16
	0.45
	1.08
	<0.01

	Patescibacteria
	Parcubacteria
	0
	0
	0
	0
	NA

	Planctomycetota
	Gemmataceae (UG)
	1.02
	0.29
	0.45
	1.59
	1

	Planctomycetota
	Planctomicrobium
	0
	0
	0
	0
	NA

	Proteobacteria
	A21b
	0.35
	0.08
	0.19
	0.5
	<0.01

	Proteobacteria
	Alkanindiges
	0.17
	0.08
	0.02
	0.32
	1

	Proteobacteria
	Amaricoccus
	0.29
	0.14
	0.02
	0.56
	1

	Proteobacteria
	Anaeromyxobacter
	0
	0
	0
	0
	NA

	Proteobacteria
	Aureimonas
	0.12
	0.11
	-0.09
	0.33
	1

	Proteobacteria
	Burkholderia-Caballeronia-Paraburkholderia
	0.58
	0.12
	0.35
	0.81
	<0.01

	Proteobacteria
	Caulobacter
	0.52
	0.1
	0.31
	0.72
	<0.01

	Proteobacteria
	D05-2
	-0.74
	0.14
	-1.03
	-0.46
	<0.01

	Proteobacteria
	Diplorickettsiaceae (UG)
	-0.95
	0.2
	-1.35
	-0.56
	<0.01

	Proteobacteria
	Ensifer
	0.44
	0.09
	0.27
	0.61
	<0.01

	Proteobacteria
	Escherichia-Shigella
	0.64
	0.11
	0.43
	0.86
	<0.01

	Proteobacteria
	Geminicoccus
	-1
	0.26
	-1.5
	-0.5
	0.02

	Proteobacteria
	Lysobacter
	0
	0
	0
	0
	NA

	Proteobacteria
	Massilia
	0.02
	0.12
	-0.21
	0.25
	1

	Proteobacteria
	Ralstonia
	0.15
	0.14
	-0.12
	0.42
	1

	Proteobacteria
	Reyranella
	0.31
	0.1
	0.12
	0.5
	1

	Proteobacteria
	Thiomicrospiraceae (UG)
	0.55
	0.09
	0.36
	0.73
	<0.01

	Proteobacteria
	Xanthobacteraceae (UG)
	-0.32
	0.09
	-0.49
	-0.14
	1

	Verrucomicrobiota
	Christensenellaceae R-7 group
	0.55
	0.14
	0.29
	0.82
	0.01

	Verrucomicrobiota
	Chthoniobacter
	0.81
	0.15
	0.51
	1.11
	<0.01

	Verrucomicrobiota
	Luteolibacter
	0.09
	0.1
	-0.1
	0.29
	1

	Verrucomicrobiota
	Neochlamydia
	0.88
	0.22
	0.44
	1.32
	0.01










Table S8D Differential abundance in bacterial phlya between spring and summer.

	Phylum
	Log fold change
	Std. Error
	Lower C.I.
	Upper C.I.
	padj

	Actinobacteriota
	0.95
	0.24
	0.47
	1.42
	<0.01

	Campilobacterota
	-0.58
	0.22
	-1.02
	-0.14
	0.19

	Chloroflexi
	0.99
	0.33
	0.34
	1.63
	0.05

	Dependentiae
	1.04
	0.3
	0.46
	1.62
	0.01

	Desulfobacterota
	-0.6
	0.22
	-1.04
	-0.17
	0.13

	Fibrobacterota
	-0.73
	0.16
	-1.05
	-0.41
	<0.01

	Gemmatimonadota
	-0.29
	0.22
	-0.72
	0.15
	1

	MBNT15
	-0.53
	0.2
	-0.92
	-0.14
	0.15

	Myxococcota
	1.55
	0.32
	0.93
	2.17
	<0.01

	Patescibacteria
	-0.81
	0.26
	-1.32
	-0.3
	0.04

	Planctomycetota
	-1.12
	0.32
	-1.74
	-0.5
	0.01

	Proteobacteria
	0.78
	0.2
	0.4
	1.17
	<0.01



Table S8E Differential abundance in bacterial phlya between summer and fall.

	Phylum
	Log fold change
	Std. Error
	Lower CI
	Upper CI
	padj

	Actinobacteriota
	0.41
	0.23
	-0.05
	0.87
	1

	Campilobacterota
	-1.95
	0.23
	-2.41
	-1.5
	<0.01

	Chloroflexi
	1.09
	0.31
	0.49
	1.69
	0.01

	Dependentiae
	0.85
	0.28
	0.3
	1.39
	0.04

	Desulfobacterota
	-1.23
	0.21
	-1.64
	-0.82
	<0.01

	Fibrobacterota
	-1
	0.15
	-1.29
	-0.7
	<0.01

	Gemmatimonadota
	-0.68
	0.21
	-1.09
	-0.28
	0.02

	MBNT15
	-1.26
	0.18
	-1.6
	-0.91
	<0.01

	Myxococcota
	1.44
	0.3
	0.84
	2.04
	<0.01

	Patescibacteria
	-0.38
	0.24
	-0.85
	0.1
	1

	Planctomycetota
	-1.11
	0.28
	-1.66
	-0.56
	<0.01

	Proteobacteria
	-0.77
	0.19
	-1.15
	-0.4
	<0.01




Table S8F Differential abundance in bacterial phlya between spring and fall.

	Phylum
	Log fold change
	Std. Error
	Lower CI
	Upper CI
	padj

	Actinobacteriota
	-0.47
	0.13
	-0.72
	-0.22
	0.01

	Campilobacterota
	-1.31
	0.16
	-1.63
	-0.99
	<0.01

	Chloroflexi
	0.17
	0.16
	-0.15
	0.49
	1

	Dependentiae
	-0.13
	0.13
	-0.39
	0.12
	1

	Desulfobacterota
	-0.56
	0.13
	-0.82
	-0.3
	<0.01

	Fibrobacterota
	-0.2
	0.1
	-0.4
	0
	0.93

	Gemmatimonadota
	-0.33
	0.11
	-0.54
	-0.12
	0.04

	MBNT15
	-0.66
	0.14
	-0.94
	-0.38
	<0.01

	Myxococcota
	-0.05
	0.13
	-0.31
	0.21
	1

	Patescibacteria
	0.5
	0.13
	0.24
	0.75
	<0.01

	Planctomycetota
	0.07
	0.21
	-0.34
	0.48
	1

	Proteobacteria
	-1.49
	0.16
	-1.81
	-1.18
	<0.01








Table S9 Genera and Amplicon Sequence Variants (ASVs) found in at least 50% of all libraries within the full dataset or specific subsets of the dataset. Table includes shared genera, indicated by an X, or shared ASVs, indicated by an asterisk (*). Uncultured and unnamed genera are noted with (UG) and the closest named taxonomic level is reported. Table S9A lists shared microbes across the full dataset, Table S9B lists shared microbes within individual host species (C. fuscescens, C. guttatus, C. minimus, C. ustulatus), Table S9C lists shared microbes of specific seasons (Spring, Summer, Fall), Table S9D lists shared microbes of specific years (2017, 2018, 2019).   

Table S9A shared microbes across the full dataset
	Phylum
	Genus
	Entire Dataset

	Actinobacteriota
	Nocardioides
	X

	Actinobacteriota
	Gaiellales (UG)
	X

	Actinobacteriota
	Conexibacter
	X

	Actinobacteriota
	67-14
	X

	Cyanobacteria
	Aliterella
	X*

	Planctomycetota
	Fimbriiglobus
	X

	Planctomycetota
	Gemmataceae (UG)
	X*

	Proteobacteria
	Geminicoccus
	X*

	Proteobacteria
	Diplorickettsiaceae (UG)
	X

	Proteobacteria
	Legionella
	X

	Verrucomicrobiota
	Neochlamydia
	X



Table S9B shared microbes within host species
	Phylum
	Genus
	minimus
	guttatus
	ustulatus
	fuscescens

	Actinobacteriota
	Nocardioides
	X
	X
	X
	

	Actinobacteriota
	Gaiellales (UG)
	
	X
	X
	X*

	Actinobacteriota
	Conexibacter
	X*
	X
	X
	X

	Actinobacteriota
	67-14
	
	X
	
	

	Cyanobacteria
	Aliterella
	X*
	X*
	X*
	X*

	Planctomycetota
	Fimbriiglobus
	X
	X
	X
	X

	Planctomycetota
	Gemmataceae (UG)
	X*
	X*
	X*
	X*

	Proteobacteria
	Geminicoccus
	X*
	X*
	X*
	X*

	Proteobacteria
	Diplorickettsiaceae (UG)
	X
	X*
	X
	X

	Proteobacteria
	Legionella
	X
	X
	
	

	Verrucomicrobiota
	Neochlamydia
	
	X
	X
	X







Table S9C shared microbes of specific seasons
	Phylum
	Genus
	Spring
	Summer
	Fall

	Actinobacteriota
	Nocardioides
	X
	X
	X

	Actinobacteriota
	Gaiellales (UG)
	X*
	
	X

	Actinobacteriota
	Conexibacter
	X
	X
	X

	Actinobacteriota
	67-14
	X
	X*
	

	Cyanobacteria
	Aliterella
	X*
	X*
	X*

	Planctomycetota
	Gemmata
	
	X
	

	Planctomycetota
	Fimbriiglobus
	X
	X
	X

	Planctomycetota
	Gemmataceae (UG)
	X*
	X*
	X*

	Proteobacteria
	Geminicoccus
	X*
	
	X*

	Proteobacteria
	Ralstonia
	
	X
	

	Proteobacteria
	Diplorickettsiaceae (UG)
	X
	
	X*

	Proteobacteria
	Legionella
	X
	X
	X

	Verrucomicrobiota
	Neochlamydia
	X
	
	X



Table S9D shared microbes of specific years 
	Phylum
	Genus
	2017
	2018
	2019

	Actinobacteriota
	Euzebyales (UG)
	X*
	
	

	Actinobacteriota
	Nocardioides
	
	X
	X

	Actinobacteriota
	Gaiellales (UG)
	
	
	X*

	Actinobacteriota
	Conexibacter
	
	X
	X

	Actinobacteriota
	67-14
	
	X
	X

	Cyanobacteria
	Aliterella
	
	X*
	X*

	Firmicutes
	Lutispora
	X*
	X*
	

	Firmicutes
	Limnochordaceae
	X
	
	

	Planctomycetota
	Fimbriiglobus
	X
	X
	X

	Planctomycetota
	Gemmataceae (UG)
	X*
	X*

	Planctomycetota
	Aquisphaera
	
	
	X

	Proteobacteria
	Geminicoccus
	X*
	X*
	X*

	Proteobacteria
	Diplorickettsiaceae (UG)
	X*
	X
	X

	Proteobacteria
	Legionella
	
	
	X

	Verrucomicrobiota
	Neochlamydia
	
	
	X



 




Table S10 Results of analyses of alpha diversity values for natural log of Observed ASV richness and Shannon Diversity Index compared across bacterial taxonomic levels. Model factors include year (2017, 2018 or 2019), season (spring, summer or fall) or host species. Alpha diversity comparisons of host sex (male or female) and host age (hatch year or after hatch year) were conducted on reduced datasets. We denoted significant with p <0.05. Table S10A contains alpha diversity analysis results comparing natural log Observed ASV richness of libraries rarefied to 500 reads. Comparisons of alpha diversity of bacterial genera are listed in the main article. Table S10B contains alpha diversity analysis results comparing Shannon Diversity Index richness of libraries rarefied to 500 reads. Comparisons of alpha diversity of bacterial genera are listed in the main article. Table S10C contains alpha diversity analysis results comparing natural log Observed ASV richness of libraries rarefied to 5,000 reads. Table S10D contains alpha diversity analysis results comparing Shannon Diversity Index richness of libraries rarefied to 5,000 reads. 

Table S10A Alpha diversity comparison of Observed ASV richness, libraries rarefied to 500 reads. 

	Taxa
	Variable
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Family
	Year
	6.11
	3.06
	17.92
	<0.001

	
	Season
	1.46
	0.73
	4.28
	0.014

	
	Species
	0.71
	0.24
	1.39
	0.245

	
	Sex
	0.02
	0.02
	0.11
	0.742

	 
	Age
	0.19
	0.19
	1.04
	0.307

	Order
	Year
	4.91
	2.45
	17.1
	<0.001

	 
	Season
	1.24
	0.62
	4.33
	0.014

	 
	Species
	0.45
	0.15
	1.05
	0.368

	 
	Sex
	0.01
	0.01
	0.05
	0.829

	 
	Age
	0.17
	0.17
	1.06
	0.304

	Class
	Year
	2.6
	1.3
	15.03
	<0.001

	
	Season
	0.9
	0.45
	5.18
	0.006

	
	Species
	0.25
	0.08
	0.97
	0.405

	
	Sex
	0
	0
	0.03
	0.852

	 
	Age
	0.11
	0.11
	1.21
	0.272

	Phylum
	Year
	1.96
	0.98
	17.95
	<0.001

	 
	Season
	0.38
	0.19
	3.45
	0.032

	 
	Species
	0.3
	0.1
	1.81
	0.143

	 
	Sex
	0
	0
	0.08
	0.783

	 
	Age
	0.03
	0.03
	0.53
	0.469

































Table S10B Alpha diversity comparison of Shannon Diversity Index richness, libraries rarefied to 500 reads. 

	Taxa
	Variable
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Family
	Year
	14.4
	7.2
	6.54
	0.002

	
	Season
	12.53
	6.26
	5.69
	0.004

	
	Species
	6.37
	2.12
	1.93
	0.124

	
	Sex
	0.25
	0.25
	0.22
	0.639

	 
	Age
	2.42
	2.42
	2.18
	0.14

	Order
	Year
	11.69
	5.84
	6.25
	0.002

	 
	Season
	11.36
	5.68
	6.08
	0.002

	 
	Species
	4.82
	1.61
	1.72
	0.162

	 
	Sex
	0.12
	0.12
	0.13
	0.72

	 
	Age
	2.21
	2.21
	2.36
	0.125

	Class
	Year
	8.28
	4.14
	7.54
	0.001

	
	Season
	10.5
	5.25
	9.56
	<0.001

	
	Species
	2.21
	0.74
	1.34
	0.26

	
	Sex
	0
	0
	0
	0.964

	 
	Age
	1.71
	1.71
	3.14
	0.077

	Phylum
	Year
	7.23
	3.61
	10.56
	<0.001

	 
	Season
	6.4
	3.2
	9.35
	<0.001

	 
	Species
	1.5
	0.5
	1.46
	0.223

	 
	Sex
	0.02
	0.02
	0.05
	0.831

	 
	Age
	1.86
	1.86
	5.41
	0.02




















Table S10C Alpha diversity comparison of Observed ASV richness, libraries rarefied to 5,000 reads. 

	Taxa
	Variable
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Genus
	Year
	6.22
	3.11
	13
	<0.001

	 
	Season
	2.1
	1.05
	4.39
	0.013

	 
	Species
	1.62
	0.54
	2.26
	0.081

	 
	Sex
	0.04
	0.04
	0.16
	0.687

	 
	Age
	0.05
	0.05
	0.17
	0.676

	Family
	Year
	5.7
	2.85
	14.34
	<0.001

	
	Season
	1.84
	0.92
	4.63
	0.01

	
	Species
	1.15
	0.38
	1.93
	0.125

	
	Sex
	0.02
	0.02
	0.08
	0.777

	 
	Age
	0.05
	0.05
	0.24
	0.625

	Order
	Year
	4.14
	2.07
	13.71
	<0.001

	 
	Season
	1.38
	0.69
	4.57
	0.011

	 
	Species
	0.78
	0.26
	1.71
	0.163

	 
	Sex
	0.01
	0.01
	0.06
	0.808

	 
	Age
	0.05
	0.05
	0.31
	0.576

	Class
	Year
	2.13
	1.06
	12.93
	<0.001

	
	Season
	0.58
	0.29
	3.54
	0.03

	
	Species
	0.48
	0.16
	1.93
	0.124

	
	Sex
	0.01
	0.01
	0.13
	0.717

	 
	Age
	0.03
	0.03
	0.28
	0.598

	Phylum
	Year
	1.28
	0.64
	15.75
	<0.001

	 
	Season
	0.28
	0.14
	3.44
	0.033

	 
	Species
	0.23
	0.08
	1.9
	0.128

	 
	Sex
	0.01
	0.01
	0.15
	0.698

	 
	Age
	0.01
	0.01
	0.11
	0.736













Table S10D Alpha diversity comparison of Shannon Diversity Index richness, libraries rarefied to 5,000 reads. 

	Taxa
	Variable
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Genus
	Year
	41.83
	20.91
	11.94
	<0.001

	 
	Season
	12.13
	6.06
	3.46
	0.032

	 
	Species
	12.47
	4.16
	2.37
	0.07

	 
	Sex
	1.19
	1.19
	0.64
	0.424

	 
	Age
	2.17
	2.17
	1.16
	0.282

	Family
	Year
	40.37
	20.19
	13.81
	<0.001

	
	Season
	12.02
	6.01
	4.11
	0.017

	
	Species
	9.46
	3.15
	2.16
	0.092

	
	Sex
	0.8
	0.8
	0.51
	0.475

	 
	Age
	2.28
	2.28
	1.47
	0.227

	Order
	Year
	32.45
	16.22
	13.49
	<0.001

	 
	Season
	10.79
	5.4
	4.49
	0.012

	 
	Species
	6.99
	2.33
	1.94
	0.123

	 
	Sex
	0.48
	0.48
	0.37
	0.542

	 
	Age
	2.2
	2.2
	1.74
	0.189

	Class
	Year
	21.05
	10.52
	16.03
	<0.001

	
	Season
	8.3
	4.15
	6.32
	0.002

	
	Species
	2.65
	0.88
	1.35
	0.259

	
	Sex
	0.01
	0.01
	0.01
	0.912

	 
	Age
	1.42
	1.42
	2.08
	0.15

	Phylum
	Year
	15.32
	7.66
	19.3
	<0.001

	 
	Season
	5.54
	2.77
	6.99
	0.001

	 
	Species
	1.3
	0.43
	1.09
	0.353

	 
	Sex
	0.02
	0.02
	0.04
	0.837

	 
	Age
	1.48
	1.48
	3.52
	0.062














Table S11A Results of analysis of similarity (ANOSIM) comparisons of beta diversity using Bray-Curtis and weighted UniFrac dissimilarity metrics across the bacterial taxonomic levels with libraries rarefied to 500 reads. ANOSIM results of bacterial genera are listed in the main article.

	 
	 
	Bray-Curtis
	Weighted UniFrac

	Taxa
	Variable
	Global R
	P value
	Global R
	P value

	Family
	Year
	0.335
	<0.001
	0.303
	<0.001

	
	Season
	0.018
	0.140
	-0.014
	0.806

	
	Species
	0.036
	0.001
	0.047
	<0.001

	
	Sex
	0.003
	0.094
	0.000
	0.343

	
	Age
	-0.076
	0.994
	-0.049
	0.947

	Order
	Year
	0.321
	<0.001
	0.303
	<0.001

	 
	Season
	0.006
	0.364
	-0.023
	0.912

	 
	Species
	0.034
	0.001
	0.046
	<0.001

	 
	Sex
	0.003
	0.068
	0.001
	0.302

	 
	Age
	-0.073
	0.989
	-0.054
	0.959

	Class
	Year
	0.244
	<0.001
	0.281
	<0.001

	
	Season
	0.000
	0.499
	-0.007
	0.673

	
	Species
	0.036
	0.001
	0.043
	<0.001

	
	Sex
	-0.002
	0.773
	0.000
	0.484

	
	Age
	-0.047
	0.945
	-0.026
	0.815

	Phylum
	Year
	0.211
	<0.001
	0.254
	<0.001

	 
	Season
	0.055
	<0.001
	0.013
	0.169

	 
	Species
	0.006
	0.278
	0.015
	0.050

	 
	Sex
	-0.001
	0.622
	0.000
	0.451

	 
	Age
	-0.018
	0.722
	-0.029
	0.887














 


Table S11B Results of analysis of similarity (ANOSIM) comparisons of beta diversity using Bray-Curtis and weighted UniFrac dissimilarity metrics across the bacterial taxonomic levels of genus through phylum with libraries rarefied to 5,000 reads. 

	
	
	Bray-Curtis
	Weighted UniFrac

	Taxa
	Variable
	Global R
	P value
	Global R
	P value

	Genus
	Year
	0.319
	<0.001
	0.219
	<0.001

	 
	Season
	0.015
	0.238
	-0.026
	0.876

	 
	Species
	0.041
	0.001
	0.042
	0.003

	 
	Sex
	0.004
	0.119
	0.000
	0.347

	 
	Age
	-0.050
	0.904
	-0.027
	0.726

	Family
	Year
	0.268
	<0.001
	0.212
	<0.001

	
	Season
	0.008
	0.356
	-0.018
	0.788

	
	Species
	0.045
	0.001
	0.042
	0.003

	
	Sex
	0.005
	0.079
	0.001
	0.311

	 
	Age
	-0.052
	0.900
	-0.030
	0.753

	Order
	Year
	0.253
	<0.001
	0.213
	<0.001

	 
	Season
	0.001
	0.477
	-0.027
	0.893

	 
	Species
	0.043
	0.002
	0.041
	0.004

	 
	Sex
	0.004
	0.100
	0.001
	0.287

	 
	Age
	-0.053
	0.904
	-0.036
	0.798

	Class
	Year
	0.174
	<0.001
	0.197
	<0.001

	
	Season
	-0.011
	0.695
	-0.012
	0.705

	
	Species
	0.038
	0.003
	0.043
	0.002

	
	Sex
	-0.003
	0.890
	-0.002
	0.809

	 
	Age
	-0.027
	0.754
	-0.011
	0.596

	Phylum
	Year
	0.144
	<0.001
	0.168
	<0.001

	 
	Season
	0.054
	0.004
	0.011
	0.277

	 
	Species
	0.005
	0.336
	0.012
	0.153

	 
	Sex
	-0.003
	0.829
	-0.003
	0.838

	 
	Age
	-0.020
	0.678
	-0.031
	0.829










Table S11C Results of analysis of similarity (ANOSIM) comparing the microbial communities of Catharus species within the spring or fall migratory periods using Bray Curtis and weighted UniFrac dissimilarity metrics comparing between Catharus species. Results are reported for libraries rarefied 500 and 5,000 reads.  

	 
	 
	Bray-Curtis
	Weighted UniFrac

	Season
	Rarefaction 
	Global R
	P value
	Global R
	P value

	Fall
	500
	0.061
	<0.001
	0.061
	<0.001

	Fall
	5,000
	0.061
	<0.001
	0.061
	<0.001

	Spring
	500
	0.016
	0.175
	0.019
	0.198

	Spring
	5,000
	0.016
	0.179
	0.019
	0.188






Table S11D Results of analysis of similarity (ANOSIM) comparing the microbial communities of within specific periods of the annual cycle (fall migration, summer breeding, spring migration) migratory periods using Bray Curtis and weighted UniFrac dissimilarity metrics comparing between years (2017-2019). Results are reported for libraries rarefied 500 and 5,000 reads.  

	 
	 
	Bray-Curtis
	Weighted UniFrac

	Season
	Rarefaction 
	Global R
	P value
	Global R
	P value

	Fall
	500
	0.32
	<0.001
	0.24
	<0.001

	Fall
	5,000
	0.29
	<0.001
	0.17
	<0.001

	Summer
	500
	0.37
	<0.001
	0.36
	<0.001

	Summer
	5,000
	0.39
	<0.001
	0.35
	<0.001

	Spring
	500
	0.51
	<0.001
	0.49
	<0.001

	Spring
	5,000
	0.43
	<0.001
	0.39
	<0.001
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