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Appendix 1 Study site  

[image: captureCarteFrance]Fig. A1: The study area, all the radiotracking locations obtained for the 29  studied Bluethroats and vegetation map of Barthes de la Nive, France. [image: Habitats sites et points Anglais]
Appendix 2 Index of body size and body condition

A composite index of bird body size (Freeman and Jackson 1990, Tellería et al. 2013) was estimated from a Principal Component Analysis (PCA) that included 6 morphological variables (tarsus length (±0.1 mm), wing length (±0.5 mm), P3-length (±0.5 mm), tail length (±0.5 mm), bill length (±0.1 mm; (from base of the skull until bill tip) and skull-plus-bill length (±0.1 mm)). This PCA provided a single Principal Component (PC) that was significantly positively correlated with all morphological measurements and, hence, was considered a good surrogate of body size (see appendix table A1).  
Fuel loads were estimated from the residuals of body mass on body size through a linear regression model (fig A2) 

Table A1. Coefficients of correlation (factor loadings) between body measurements and the principal component (PC) derived from the Principal Component Analyses (PCA) for 29 Bluethroats tagged in 2014 and 2015. Eigenvalue and the percentage of variance explained by the PC are also shown.

	
	Principal component (PC)

	Wing length
	0.84

	Bill length
	0.85

	Skull+bill length
	0.92

	Tarsus length
	0.83

	Tail length
	0.90

	P3 length
	0.92

	Eigenvalue
	4.62

	Explained variance (%)
	0.77



Fig. A2. Relationship between bird body size (estimated from a PC based on 6 morphological measurements, see Table 1.2) and body mass. Points located over the regression line (positive residuals) are birds with heavier mass for a given size (larger fuel loads) than birds located under the regression line (negative residuals). 
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Appendix 3 Radiotracking

We equipped Bluethroats with a radio-transmitter (PIP31 tag Ag317, weight 0.45g, by Biotrack Ltd. UK).  Radio-transmitters emitted 50 bleeps (20 ms of duration for each bleep) per minute in a constant frequency established between 148.015 and 148.969 MHz. With these parameters, the life expectancy of the emitters is more than 17 days. The average detection distance was 80-300 meters. Each radio-transmitter was attached to the back of the bird by an elastic harness, whose size was estimated from Naef-Daenzer (2007) recommendations.  According to ethical guidelines, in no case the overall mass of transmitter-plus-harness (approximately 0.5g) surpassed the 5% of bird body mass (maximum recommended mass would be 0.64-0.91g for the observed bird body masses: 12.8-18.1g; Table A.2). 
The positions of the birds were obtained normally by triangulation (3 vectors taken consecutively within less than 10 minutes), but we used bi-angulation in those cases in which landscape barriers (like canals, rivers or dense vegetation) impeded taking more than two informative vectors, or just one vector plus an estimation of the actual distance to the bird when this was observed. We used Sika receivers (Biotrack Ltd) and Yagi antennas to find the birds, and vectors were delimited using a GPS (to determine observer position) and a compass (to obtain magnetic Azimuth). All this information was computerized using the software Cartoexploreur, and we considered the centroid of the triangle determined by the three corresponding vectors as the most likely geographic position of the bird, or the intersections between lines when two vectors were only available. Prior to the start of radiotracking, observers were trained in the study area and the accuracy of the triangulation method was assessed. The average error found in the estimation of the positions of transmitters hidden in the study area was 14.5±1 se m (n=69), which can be considered enough given the purpose of studying main habitat selection.  
For birds staying in the area for a long period, we just looked for the existence of signal (indicating its presence in the area) but not always we did determine its exact location.  In 2014, we tagged birds in Urdains (n=11) and Ansot1 (n=4), while, in 2015, we tagged birds in Urdains (n=2), Villefranque (n=6), Ansot2 (n=2) and an area dominated by corn crops (n=4).
In 2014 we radio-tracked birds during high and low tide periods, in order to test if Bluethroats were influenced by water level fluctuations linked to tide (Arizaga et al. 2013). We did not detect any effect. 

Table A2. Characteristics of the 29 Bluethroats equipped with radio-transmitters in the lower basin of Nive river in 2014 and 2015.

	Bird-ID
	Site
	Sex
	Ringing date
	Stay duration (d)
	Nº of positions
	Fat
	Muscle
	Body mass
	Wing length
	Bill length
	Skull +bill length
	Tarsus length
	Tail length
	P3 length
	Body size  index(PC)

	2014-1
	Urdains
	Female
	19/08/2014
	1
	14
	2
	2
	17
	75
	16.1
	34.8
	26.9
	54
	56
	0.89

	2014-2
	Urdains
	Male
	20/08/2014
	2
	15
	2
	2
	14.8
	69
	15.4
	33.4
	25.5
	50
	50.5
	-0.64

	2014-3
	Urdains
	Male
	20/08/2014
	9
	97
	1
	2
	15.6
	74
	15.8
	34.9
	27.9
	54.5
	55.5
	0.92

	2014-4
	Urdains
	Female
	25/08/2014
	20
	140
	2
	2
	13.5
	68.5
	14.1
	31.8
	26.2
	50.5
	50
	-1.18

	2014-5
	Urdains
	Female
	29/08/2014
	1
	24
	3
	2
	16.5
	72
	16.1
	35
	26.8
	53.5
	53
	0.53

	2014-6
	Ansot
	Male
	03/09/2014
	1
	20
	2
	2
	16.2
	75.5
	15.9
	34.8
	27.9
	58.5
	57
	1.33

	2014-7
	Urdains
	Male
	01/10/2014
	1
	19
	2
	3
	15.2
	70
	15.5
	33.9
	25.2
	48.5
	53
	-0.45

	2014-8
	Ansot
	Female
	06/09/2014
	2
	24
	1
	2
	14.4
	74
	14.6
	33.3
	26.1
	54
	55
	0

	2014-9
	Ansot
	Male
	08/09/2014
	1
	28
	2
	2
	15.9
	70.5
	15.5
	34.1
	26.5
	51.5
	54
	0.04

	2014-10
	Ansot
	Male
	08/09/2014
	11
	85
	1
	2
	15.6
	73.5
	15.4
	33.9
	27
	55
	54.5
	0.45

	2014-11
	Urdains
	Male
	15/09/2014
	1
	23
	2
	2
	14.1
	68.5
	15.2
	33.7
	24.9
	49
	51
	-0.79

	2014-12
	Urdains
	Female
	16/09/2014
	15
	179
	2
	2
	15.2
	75
	16.1
	35.1
	26.9
	55
	56.5
	1.03

	2014-13
	Urdains
	Female
	18/09/2014
	8
	118
	2
	2
	12.8
	66
	14.7
	32.4
	23.8
	49
	49.5
	-1.54

	2014-14
	Urdains
	Female
	22/09/2014
	1
	27
	2
	2
	13
	65.5
	14.5
	32.2
	24.6
	48
	48
	-1.68

	2014-15
	Urdains
	Male
	27/09/2014
	1
	32
	3
	2
	16.8
	77.5
	15.5
	34.4
	26.8
	57
	58.5
	1.1

	2015-1
	Villefranque
	Female
	18/08/2015
	2
	43
	2
	2
	13.5
	66
	14.8
	32.8
	24.68
	49
	51
	-1.48

	2015-2
	Corn crop
	Male
	29/08/2015
	11
	124
	2
	1
	18.1
	77
	17
	36.7
	29.1
	57
	58
	2.06

	2015-3
	Corn crop
	Male
	29/08/2015
	1
	23
	2
	2
	15.2
	70
	15.8
	34
	24.9
	50
	52
	-0.62

	2015-4
	Villefranque
	Male
	02/09/2015
	1
	29
	2
	2
	17
	65.5
	16
	35.1
	27.2
	54
	57
	0.36

	2015-5
	Villefranque
	Male
	03/09/2015
	9
	120
	2
	2
	17.1
	78
	16.3
	34.9
	26.6
	56
	59.5
	1.23

	2015-6
	Villefranque
	Female
	03/09/2015
	1
	22
	3
	2
	16.3
	73.5
	15.5
	34.6
	27
	54
	55.5
	0.39

	2015-7
	Corn crop
	Female
	06/09/2015
	14
	98
	2
	2
	14.4
	73
	15.7
	34.3
	26.5
	54
	55
	0.26

	2015-8
	Villefranque
	Male
	09/09/2015
	3
	42
	3
	2
	17.4
	77
	16.2
	35.3
	25.8
	58
	58
	1.14

	2015-9
	Villefranque
	Female
	11/09/2015
	2
	18
	2
	2
	14
	73
	15.1
	33.3
	25.6
	53
	55
	-0.3

	2015-10
	Ansot
	Male
	19/09/2015
	8
	118
	2
	1
	15.4
	74
	15.8
	34.7
	26
	56.5
	57
	0.63

	2015-11
	Corn crop
	Male
	19/09/2015
	1
	20
	2
	2
	15.6
	69
	16.2
	34.7
	26.8
	52.5
	52
	0.02

	2015-12
	Villefranque
	Female
	21/09/2015
	10
	85
	1
	2
	14.8
	72
	15.1
	33.8
	26.5
	51
	54.5
	-0.28

	2015-13
	Ansot
	Female
	22/09/2015
	9
	119
	2
	2
	14.2
	70
	15.1
	33.3
	24.4
	54
	52
	-0.77

	2015-14
	Urdains
	Male
	30/09/2015
	1
	12
	2
	1
	16.4
	72
	16.4
	35.1
	27.1
	57
	55
	0.84





Figure A3: Distribution of stopover duration of Bluethroats in Barthes de la Nive and in Txingudi (see Arizaga et al. 2011).
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Appendix 4 

Figure A4. Proportion (mean ± SE) of positions obtained in each habitat type for all Bluethroats stopping over in Barthes de la Nive, only for birds during their first day, and those staying more than one day. Abbreviations as in Table 1. We showed between brackets the number of individual home ranges in which we found each habitat type. 
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Appendix 5 Results of model selection on home range analysis

Table A3: Models performed for global home range analysis, with degrees of freedom (df), log-likelihood, AICc, ΔAICc and Akaike weights. Abbreviations: mesophilic grassland (CGR), pure reedbed (PRB), wet grassland (WGR), wood land (WOL), stopover duration (SOD), fuel loads (FUEL)

	Models
	df
	log-likelihood
	AICc
	∆AICc
	weight

	Global home range 50% Kernel

	CGR + SOD + WGR
	5
	-67.79
	148.18  
	0.00
	0.37

	CGR +WGR + WOL
	5
	-68.09
	148.79  
	0.60   
	0.27

	CGR + PRB + WGR
	5
	-68.46
	149.53
	1.34
	0.19

	CGR + PRB
	4
	-70.03
	149.72
	1.54
	0.17

	
	
	
	
	
	

	Global home range 95% Kernel

	SOD + WGR + WOL
	5
	-124.66
	261.93  
	0.00
	0.52

	FUEL + WGR + WOL
	5
	-125.34
	263.28  
	1.36   
	0.26

	PRB + WGR + WOL
	5
	-125.34
	263.69  
	1.76   
	0.22




Table A4: Models performed for daily home range analysis, with degrees of freedom (df), log-likelihood, AICc, ΔAICc and Akaike weights. Abbreviations: mesophilic grassland (CGR), mown grassland (MGR), natural path (PAT), pure reedbed (PRB), wet grassland (WGR), open water (WAT), wood land (WOL).

	Models
	df
	log-likelihood
	AICc
	∆AICc
	weight

	Daily home range 50% Kernel

	MGR + PRB + WOL
	6
	-235.94
	485.10  
	0.00
	0.53

	MGR + PRB + WAT
	6
	-236.06
	485.34  
	0.24   
	0.47

	
	
	
	
	
	

	Daily home range 95% Kernel

	PAT + PRB + WOL
	6
	-318.80
	650.81  
	0.00
	0.50

	CRO + PAT + PRB
	6
	-319.25
	651.72  
	0.91   
	0.32

	MGR + PRB + WOL
	6
	-319.80
	652.81  
	2.00
	0.18




Result for home range analysis including measure of habitat heterogeneity

Table B1: Conditional average of estimates (βcond.), adjusted SE (SEadj.) and P-value for the variables included in the models set for daily and global home ranges (K50 & K95), (-) indicated a variable unselected. Abbreviations: number of habitat (Nb. Hab.), mean patch size (Patch size), Shannon's diversity index on habitat (Shannon), difference between female and male (Sex), stopover duration (SOD), fuel loads (FUEL), number of day of survey (Nb. days).

	Home range
	K50
	
	K95

	
	βcond.
	SEadj.
	P-value
	
	βcond.
	SEadj.
	P-value

	Global home range

	Nb. Hab.
	1.081
	0.270
	<0.001
	
	1.351
	0.232
	<0.001

	Shannon
	1.119
	0.267
	<0.001
	
	-
	-
	-

	Patch size
	-
	-
	-
	
	-
	-
	-

	SOD
	0.569
	0.263
	0.003
	
	0.695
	0.224
	0.002

	Sex
	0.519
	0.477
	0.277
	
	0.454
	0.404
	0.261

	FUEL
	-
	-
	-
	
	-
	-
	-

	
	
	
	
	
	
	
	

	Daily home range
	
	
	
	
	
	
	

	Nb. Hab.
	-
	-
	-
	
	-
	-
	-

	Shannon
	-
	-
	-
	
	-
	-
	-

	Patch size
	1.248
	0.124
	<0.001
	
	1.359
	0.095
	<0.001

	Nb. days
	-0.186
	0..099  
	0.059
	
	-0.120
	0.130
	0.167

	SOD
	0.309
	0.147
	0.036
	
	0.319
	0.130
	0.014

	Sex
	-
	-
	-
	
	-
	-
	-

	FUEL
	-
	-
	-
	
	-
	-
	-




Table B2: Models performed for global home range analysis, with degrees of freedom (df), log-likelihood, AICc, ΔAICc and Akaike weights. Abbreviations: number of habitat (Nb. Hab.), mean patch size (Patch size), Shannon's diversity index on habitat (Shannon), difference between female and male (Sex), stopover duration (SOD), fuel loads (FUEL), number of day of survey (Nb. days).

	Models
	df
	log-likelihood
	AICc
	∆AICc
	weight

	Global home range 50% Kernel

	Shannon + SOD
	4
	-119.71
	249.09
	0.00
	0.31

	Nb_Hab. + SOD
	4
	-119.92
	249.50
	0.41
	0.25

	Nb_Hab.
	3
	-121.63
	250.23
	1.14
	0.17

	Shanon
	3
	-121.89
	250.74
	1.65
	0.13

	Sex + Shannon + SOD
	5
	-119.07
	250.75
	1.66
	0.13

	
	
	
	
	
	

	Global home range 95% Kernel

	Nb_Hab. + SOD
	4
	-116.47
	242.60
	0.00
	0.68

	sex + Nb_Hab. + SOD
	5
	-115.77
	244.15
	1.55
	0.32





Table B3: Models performed for daily home range analysis, with degrees of freedom (df), log-likelihood, AICc, ΔAICc and Akaike weights. Abbreviations: number of habitat (Nb. Hab.), mean patch size (Patch size), Shannon's diversity index on habitat (Shannon), difference between female and male (Sex), stopover duration (SOD), fuel loads (FUEL), , number of day of survey (Nb. days).

	Models
	df
	log-likelihood
	AICc
	∆AICc
	weight

	Daily home range 50% Kernel

	Patch size + Nb. Days  + SOD 
	6
	-380.55
	774.31  
	0.00
	0.66

	Patch size + SOD
	5
	-382.40
	775.65  
	1.34
	0.34

	
	
	
	
	
	

	Daily home range 95% Kernel

	Patch size + SOD
	6
	-291.92
	594.70  
	0.00
	0.54

	Patch size + Nb. Days  + SOD
	6
	-290.92 
	595.06  
	0.36
	0.18
















Appendix 6 Home range analysis with PCA method

Method. We explored whether home range varied in relation to habitat use by conducting a Principal Component Analyses on the proportion of each habitat type within individual global and daily home range sizes. We added also individual-associated variables that could obscure effects of habitat on home range size and that could be correlated. For global home range we included fuel loads, stopover duration and the number of locations of each individual representing the sampling effort. For daily home range (with minimum of 10 locations), we added the number of locations of each individual by day representing the sampling effort and the number of days after marking representing the time effect. We tested which variables were significantly correlated with PCA axis. We performed linear models to predict the coordinate of the individual range on the first PC axis as independent variables. We added sex and body size variables to test if they may affect the results. Home range was log-transformed for normal distribution. We selected the best model with the lower AIC by stepwise descendant method. For daily FK95, we modeled the home range by a Gaussian GLMM general linear mixed-effect model with ‘individual’ as a random factor. 
Global home range. The PCA on the proportion of each habitat type within individual global home range K95 and with individual-associated variables provided three principal components (PCs; table A5). PC1 was positively correlated with the number of points and stopover duration, but negatively to the quantity of fuel loads. PC1 was also correlated with the proportion of crop, wet grassland and negatively to pure reedbed. PC2 was negatively correlated to mixed reedbed and path, positively correlated to railway and woodland as the PC3 axis. The K95 best model included the three axes with positive effect (Table A6). Thus, larger home ranges were associated to higher proportion of crop, wet grassland, stopover duration, number of locations and low fuel loads, smaller proportion of pure and mixed reedbed, secondary to higher proportion of woodland and railway. These two last habitats were not really selected by birds (see previous results) but more probably included in home range because of its large surface. On the other hand, smaller home ranges corresponded to birds with higher fuel loads (and lower proportion of crop, wet grassland, stopover duration, number of locations) and higher proportion of pure and mixed reedbed.  The K50 best model included only the first axes with positive effect. Same variables as K95 for the PC1, except pure reedbed, explained the K50 home range size. (Table A5, A7).  There were no sex or body size effects on global home range.
Daily home range. During the first day, home range was 1.36 ± 0.37 ha K95 (sd 2; range 0016-695) and birds exploited a core area K50 of 0.4 ± 0.1 ha with no difference between those stopping one-day, exploiting 1.07 ± 0.46 ha K95, and those staying more than one day, 1.59 ± 0.57 ha (W = 93, p = 0.65); same result for K50, 0.28 ± 0.12 ha and 0.50 ± 0.18 ha, respectively (W = 90, p = 0.56). The PCA on the proportion of each habitat type within individual global home range and with individual-associated variables provided three principal components (Table A8). The PC1 in daily K95 home range was mainly positively correlated to the proportion of crop, wet grassland, water, house, number of points and negatively to mixed reedbed, path and mown grassland. The second PC axis was positively correlated with number of days of monitoring, mesophilic grassland and negatively to the number of positions and pure reedbed. PC3 was positively associated with woodland, wood reedbed, rail and negatively to crop, wet grassland, mixed reedbed. The daily K95 best model included the two first PCs with a positive effect (Table A9). Thus, larger home ranges were associated with higher proportion of crop, wet grassland, water, house, number of locations and smaller proportion of mixed reedbed and mown grassland. Secondary, daily home ranges extended during the stopover, using more mesophilic grassland area and less pure or mixed reedbed. 

The PC1 in daily K50 home range was mainly positively correlated with the proportion of mesophilic grassland, path, water, and number of days of monitoring and negatively to number of points and pure reedbed (Table A8). The PC2 was positively correlated with crop, wet grassland, house, number of points and negatively to mixed reedbed and path. PC3 was positively associated with woodland, wood reedbed, rail and negatively to path, crop, mixed reedbed. The daily K50 best model included the three PCs with positive effect (Table A10). Thus, daily home ranges extended during the stopover, using more mesophilic grassland, path, including also more water surface and less pure mixed reedbed. Secondary home range of other birds were higher with less proportion of mixed reedbed, path and more proportion of crop, wet grassland, house, while their number of points decrease. We noted as daily K95 higher home range if include woodland, wood reedbed, rail and less path, crop, mixed reedbed. There were no sex and body-size effects on daily home range.











Table A.5 Global K95 and K50 home range: factor loadings of Principal Component Analysis on the relative surfaces of each habitat type on the global K95 and K50 home range and individual-associated variables: fuel loads (FUEL), stopover duration (sod); the number of locations of each individual (npts). See abbreviation in table 1. Significant factor loadings:  *** <0.000; **<0.001; * <0.05.

	 
	K95
	 
	 
	 
	 
	 
	K50
	 
	 
	 
	 
	 

	Variable
	PC1
	 
	PC2
	 
	PC3
	 
	PC1
	 
	PC2
	 
	PC3
	 

	PRB
	-0.749
	***
	-0.032
	
	-0.19
	
	-0.776
	
	-0.09
	
	-0.113
	 

	MRB
	-0.324
	
	-0.215
	***
	0.165
	
	-0.324
	
	0.127
	
	0.544
	**

	WGR
	0.619
	***
	0.115
	
	-0.105
	
	0.524
	**
	-0.272
	
	-0.354
	 

	PAT
	0.427
	
	-0.468
	*
	0.526
	*
	0.419
	*
	-0.334
	
	0.688
	***

	MGR
	0.379
	
	-0.69
	
	0.441
	
	0.408
	*
	-0.569
	**
	0.514
	**

	CGR
	0.274
	
	0.191
	
	-0.029
	
	0.283
	
	0.311
	
	0.121
	 

	WAT
	0.235
	
	0.428
	
	-0.319
	
	0.112
	
	0.743
	***
	0.104
	 

	WOL
	0.183
	
	0.691
	***
	0.605
	**
	0.163
	
	0.617
	***
	0.241
	 

	WOR
	-0.082
	
	0.216
	
	0.025
	
	0.065
	
	0.157
	
	-0.062
	 

	TAL
	-0.057
	
	-0.163
	
	-0.08
	
	-0.081
	
	-0.224
	
	-0.228
	 

	HOU
	0.138
	
	0.324
	
	-0.262
	
	-0.116
	
	0.366
	
	0.085
	 

	CRO
	0.598
	**
	0.1
	
	-0.451
	*
	0.647
	***
	0.037
	
	-0.568
	**

	RAIL
	-0.025
	
	0.584
	**
	0.684
	***
	 
	
	
	
	
	 

	npts
	0.923
	***
	-0.052
	
	0.037
	
	0.931
	***
	-0.031
	
	0.037
	 

	FUEL
	-0.618
	***
	0.137
	
	0.232
	
	-0.619
	***
	-0.279
	
	-0.137
	 

	sod
	0.915
	***
	0.075
	
	-0.015
	
	0.911
	***
	0.067
	
	-0.072
	 

	Eigen value
	3.995
	 
	2.009
	 
	1.816
	 
	3.965
	 
	1.857
	 
	1.666
	 

	% variance
	24.97
	 
	12.553
	 
	11.349
	 
	26.432
	 
	38.811
	 
	49.915
	 

	% var sum
	24.97
	
	37.523
	
	48.872
	
	26.432
	
	12.379
	
	11.104
	 





Table A6: K95 sectioned linear model that best explained global home range size in relation to the three first Principal Components, sex and body size. Significant p value: *** <0.000; **<0.001; * <0.05

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	0.2254
	0.202
	1.116
	0.275024

	Axis1
	0.7412
	0.1011
	7.334
	1.1e-07 ***

	Axis2
	0.5734
	0.1425
	4.023
	0.000467 ***

	Axis3
	0.3615
	0.1499
	2.411
	0.023567 *





Table A7: K50 sectioned linear model that best explained global home range size in relation to the three first Principal Components, sex and body size.

	
	Estimate
	Std. Error
	t value
	Pr(>|t|)

	(Intercept)
	-2.1508
	0.2582
	-8.331
	6.10e-09 ***

	Axis1
	0.6365
	0.1296
	4.909
	3.89e-05 ***







Table A8. Daily K95 and K50 home range: factor loading of Principal Component Analysis on the relative surfaces of each habitat type on the daily K95 and K50 home range and individual-associated variables: number of days after marking representing the time effect (nbday); the number of locations of each individual by day representing the sampling effort (nbpts). See abbreviation in table 1. Significant factor loadings:  *** <0.000; **<0.001; * <0.05.


	 
	K95
	 
	 
	 
	 
	 
	K50
	 
	 
	 
	 
	 

	Variable
	PC1
	 
	PC2
	 
	PC3
	 
	PC1
	 
	PC2
	 
	PC3
	 

	PRB
	-0.132
	
	-0.654
	***
	0.154
	
	-0.606
	***
	-0.233
	*
	0.099
	 

	MRB
	-0.768
	***
	0.053
	
	0.056
	
	0.069
	
	-0.679
	***
	-0.269
	*

	WGR
	0.442
	***
	0.076
	
	-0.321
	**
	-0.006
	
	0.435
	***
	-0.052
	 

	PAT
	-0.738
	***
	0.439
	
	0
	
	0.434
	***
	-0.596
	***
	-0.397
	***

	MGR
	-0.402
	***
	-0.027
	
	-0.362
	**
	-0.118
	
	-0.202
	
	-0.375
	**

	CGR
	0.329
	**
	0.47
	***
	0.162
	
	0.516
	***
	0.286
	*
	0.183
	 

	WAT
	0.402
	***
	0.176
	
	0.237
	*
	0.359
	**
	0.136
	
	0.309
	**

	WOL
	0.242
	*
	-0.032
	
	0.778
	***
	0.034
	
	-0.216
	
	0.865
	***

	WOR
	0.096
	
	-0.013
	
	0.576
	***
	0.107
	
	-0.138
	
	0.511
	***

	TAL
	0.016
	
	-0.108
	
	-0.215
	
	-0.09
	
	0.065
	
	-0.086
	 

	HOU
	0.301
	**
	0.255
	*
	0.038
	
	0.043
	
	0.163
	
	0.055
	 

	CRO
	0.569
	***
	0.238
	*
	-0.534
	***
	0.077
	
	0.781
	***
	-0.225
	 

	RAIL
	0.077
	
	-0.247
	*
	0.512
	***
	-0.109
	
	-0.192
	
	0.602
	***

	nbday
	0.046
	
	0.871
	***
	0.121
	
	0.887
	***
	0.123
	
	-0.007
	 

	npts
	0.351
	**
	-0.612
	***
	-0.232
	*
	-0.677
	***
	0.327
	**
	0.007
	 

	Eigen value
	2.393
	 
	2.211
	 
	1.942
	 
	2.256
	 
	2.067
	 
	1.944
	 

	% var
	15.952
	
	14.737
	
	12.949
	
	15.038
	
	13.779
	
	12.959
	 

	% var cum
	15.952
	 
	30.689
	 
	43.638
	 
	15.038
	 
	28.816
	 
	41.775
	 






Table A9:  K95 sectioned linear model that best explained daily home range size in relation to the three first Principal Components, sex and body size. Significant p value: *** <0.000; **<0.001; * <0.05

	
	Value
	Std. Error
	DF
	t-value
	p-value

	(Intercept)
	0.0607339
	0.1852347
	46
	0.327875
	0.7445

	Axis1
	0.765668
	0.1195797
	46
	6.402995
	<0.000***

	Axis2
	0.2590565
	0.1080518
	46
	2.397521
	0.0206*





Table A10: K50 sectioned linear model that best explained daily home range size in relation to the three first Principal Components, sex and body size.

	
	Value
	Std. Error
	DF
	t-value
	p-value

	(Intercept)
	-1.2037365
	0.2052696
	45
	-5.864173
	<0.000***

	Axis1
	0.2311737
	0.1038264
	45
	2.226541
	0.031*

	Axis2
	0.6729351
	0.1317909
	45
	5.106082
	<0.000***

	Axis3
	0.5296759
	0.1329233
	45
	3.984824
	0.0002**








Appendix 7   Diet of Bluethroat 

To understand why birds selected to forage in each habitat, we analysed their diet and the invertebrate availability. We collected 105 excrement samples during ringing operations for all sites (52 in 2015, 30 in 2014 and 23 in 2012 at Urdains). We placed birds in bags with a plastic-coat at the bottom, during at least fifteen minutes before their manipulation and release. Faeces found in the bag were individually stored in small tubes with 70% alcohol. Faecal samples were inspected under a binocular magnifier (x10 - x60), and all chitin fragments were stored, identified and counted in each sample. All remains were used to estimate the minimum number of individuals of each taxonomic group within each sample. Some bias in diet evaluation was possible because small or soft-bodied preys are less easily detected. However, Davies (1977a, 1977b) found a strong correlation between prey remains in droppings and the composition of the true diet. The biomass consumed was estimated for taxonomic groups that represented more than 2% of the identified prey items.




Appendix 8    Invertebrate availability between habitats

Bowl traps are colored attractive traps designed for collecting flying insects such as diptera and hymenoptera (i.e. polinator insect attracted by different color spectrums). Bowl traps were placed in similarly visible areas across the three habitats sampled. Pitfall traps are designed for collecting and measuring density-activity of ground invertebrates such as ants, beetles and spiders. Again, pitfall traps were outcropped similarly precluding differences between habitat types. The pitfalls were filled with an unattractive conservative liquid, in order to assess invertebrate abundance on the ground. Pitfalls in Urdains reedbed were placed on the dike ground at the nearest point of the bowl station, higher than tide level.  This semi-quantitative invertebrate sampling methodology is the one carried out in the European monitoring program ALARM (www.alarmproject.net/alarm/). The captured invertebrates were collected, identified, desiccated and length measured to estimate their weight (Julien 2016; Lacoste 2015).
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