Supplementary Data

Table S1. Comparison of concentrations of essential and non-essential elements in embryonated eggs, non-embryonated eggs and all eggs of the Eurasian Reed Warbler Acrocephalus scirpaceus from the Milicz Fishponds Nature Reserve, SW Poland, sampled in 2010-2013; bolded averages sharing the same sign (§) vary significantly (P ≤ 0.049) in comparison with those tested using the general linear mixed models with clutch identity as a random effect (Orłowski et al. 2016b).


	Element
	Embryonated eggs (n = 62)
	
	Non-embryonated eggs (n = 86)
	
	All eggs (n = 161)

	
	Average (±SE)
	Range
	
	Average (±SE)
	Range
	
	Average (±SE)
	Range

	
	EGGSHELL (ppm d.w.)
	
	
	
	

	Cr
	4.4 (±0.2)
	0.3-15.5
	4.7 (±0.2)
	0.5-8.8
	4.5 (±0.2)
	0.27-15.5

	Cu
	9.6 (±0.7)§
	1.3-34.8
	7.5 (±0.7)§
	0.1-24.7
	8.5 (±0.5)
	0.09-34.8

	Ni
	10.0 (±0.8)
	0.9-46.9
	9.8 (±1.3)
	1.6-62.3
	9.9 (±0.7)
	0.94-62.3

	Cd
	2.3 (±0.1)
	0.2-5.6
	2.0 (±0.1)
	0.5-4.8
	2.2 (±0.1)
	0.23-5.6

	Pb
	7.1 (±0.3)§
	1.1-14.4
	5.3 (±0.4)§
	0.3-16.7
	6.2 (±0.3)
	0.25-16.7

	Mn
	7.8 (±0.2)
	2.7-13.6
	7.5 (±0.2)
	5.1-13.2
	7.8 (±0.2)
	2.65-17.0

	Fe
	121.3 (±16.1)§
	23.8-957.3
	77.5 (±16.4)§
	17.9-748.6
	101.7 (±10.8)
	17.89-957.3

	Co
	13.4 (±0.4)§
	2.9-26.7
	14.7 (±0.3)§
	8.8-18.7
	13.8 (±0.2)
	2.91-26.7

	Zn
	53.8 (±6.1)§
	1.4-381.2
	26.3 (±4.3)§
	1.4-247.3
	41.3 (±3.8)
	1.40-381.2

	Mg
	2741.5 (±78.0)
	841.6-4685.9
	2858.0 (±42.2)
	1851.2-3457.0
	2766.2 (±47.0)
	841.6-4686

	Ca
	232219 (±6003)
	55310-366290
	255898 (±4634)
	125780-355630
	240599 (±3987)
	55310-366290

	
	EGG CONTENT (ppm w.w.)
	
	
	
	

	Cr
	1.0 (±0.1)§
	0.2-4.6
	0.7 (±0.1)§
	0.1-2.3
	0.8 (±0.1)
	0.13-4.6

	Cu
	3.5 (±0.3)§
	0.9-14.3
	2.7 (±0.4)§
	0.9-18.8
	3.2 (±0.2)
	0.92-18.8

	Ni
	0.7 (±0.1)§
	0.0-4.1
	0.5 (±0.1)§
	0.1-2.3
	0.6 (±0.0)
	0.00-4.1

	Cd
	0.3 (±0.0)§
	0.1-1.4
	0.2 (±0.0)§
	0.1-0.8
	0.2 (±0.0)
	0.06-1.4

	Pb
	1.5 (±0.1)§
	0.0-6.6
	0.8 (±0.1)§
	0.2-3.6
	1.2 (±0.1)
	0.00-6.6

	Mn
	1.7 (±0.1)§
	0.7-8.2
	1.3 (±0.1)§
	0.6-5.5
	1.6 (±0.1)
	0.57-8.2

	Fe
	40.7 (±3.5)§
	10.0-217.0
	31.6 (±3.0)§
	10.5-131.3
	36.5 (±2.3)
	9.97-217.0

	Co
	1.2 (±0.1)§
	0.5-3.5
	1.0 (±0.1)§
	0.4-4.7
	1.1 (±0.1)
	0.38-4.7

	Zn
	21.8 (±2.3)§
	5.8-164.0
	13.9 (±1.2)§
	7.2-56.7
	18.1 (±1.4)
	5.79-164.0

	Mg
	157.7 (±9.9)§
	35.0-451.2
	105.6 (±7.1)§
	68.7-409.8
	134.6 (±6.4)
	35.02-451.2

	Ca
	2901 (±203)§
	717-9429
	1459 (±123.5)§
	763.9-6690
	2294 (±134)
	717-9429





Relationships between the various elements measured in egg shells and contents

In all, we found 38 (0/38), 27 (3/24) and 39 (2/37) significant (negative/positive) relationships among the elements analysed in the eggshells representing embryonated, non-embryonated and all eggs (Table S2) respectively.
Analogously, we found 55 (0/55), 54 (0/54) and 55 (0/55) significant relationships among the elements analysed in the egg contents representing embryonated, non-embryonated and all eggs (Table S3) respectively.


Table S2. Pearson correlation coefficients between concentrations of various metals in the shells (ppm d.w.) of three categories of eggs (embryonated, non-embryonated and all) of the Eurasian Reed Warbler Acrocephalus scirpaceus; * p ≤ 0.05, ** p < 0.01, *** p < 0.001.

	Element
	Element
	
	
	
	
	
	
	
	
	

	
	Cr
	Cu
	Ni
	Cd
	Pb
	Mn
	Fe
	Co
	Zn
	Mg

	
	EMBRYONATED EGGS
	
	
	
	
	
	
	

	Cu
	0.250*
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	0.348**
	0.451***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.408***
	0.662***
	0.344**
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.369**
	0.731***
	0.446***
	0.624***
	-
	-
	-
	-
	-
	-

	Mn
	0.257*
	0.274*
	0.450***
	0.227*
	0.431***
	-
	-
	-
	-
	-

	Fe
	0.015
	0.619***
	0.424***
	0.243*
	0.483***
	0.516***
	-
	-
	-
	-

	Co
	0.412***
	-0.031
	0.292**
	0.194
	0.147
	0.574***
	-0.073
	-
	-
	-

	Zn
	0.112
	0.655***
	0.282**
	0.346**
	0.594***
	0.385***
	0.780***
	-0.150
	-
	-

	Mg
	0.190
	-0.062
	0.139
	0.096
	0.157
	0.581***
	-0.004
	0.675***
	0.031
	-

	Ca
	0.221*
	0.115
	0.420***
	0.259*
	0.286**
	0.590***
	0.043
	0.782***
	-0.031
	0.762***

	
	NON-EMBRYONATED EGGS
	
	
	
	
	
	
	

	Cu
	-0.162
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	-0.147
	0.575***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.059
	0.666***
	0.426**
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.249
	0.446***
	0.348**
	0.680***
	-
	-
	-
	-
	-
	-

	Mn
	0.004
	0.043
	0.414**
	0.259*
	0.276*
	-
	-
	-
	-
	-

	Fe
	-0.206
	0.509***
	0.682***
	0.490***
	0.483***
	0.564***
	-
	-
	-
	-

	Co
	0.239
	-0.183
	-0.112
	-0.096
	-0.058
	-0.118
	-0.365**
	-
	-
	-

	Zn
	-0.045
	0.565***
	0.444***
	0.578***
	0.560***
	0.302*
	0.724***
	-0.269*
	-
	-

	Mg
	0.267*
	-0.216
	-0.110
	0.032
	-0.044
	0.189
	-0.260*
	0.412**
	-0.205
	-

	Ca
	0.012
	-0.073
	0.032
	-0.048
	0.106
	0.315*
	0.081
	0.150
	-0.048
	0.331**

	
	ALL EGGS
	
	
	
	
	
	
	
	

	Cu
	0.084
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	0.180*
	0.515***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.270**
	0.664***
	0.438***
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.289***
	0.619***
	0.416***
	0.645***
	-
	-
	-
	-
	-
	-

	Mn
	0.221**
	0.154
	0.377***
	0.189*
	0.361***
	-
	-
	-
	-
	-

	Fe
	-0.083
	0.561***
	0.478***
	0.339***
	0.523***
	0.471***
	-
	-
	-
	-

	Co
	0.402***
	-0.061
	0.223**
	0.134
	0.045
	0.427***
	-0.204*
	-
	-
	-

	Zn
	0.012
	0.598***
	0.317***
	0.428***
	0.612***
	0.310***
	0.786***
	-0.237**
	-
	-

	Mg
	0.221**
	-0.071
	0.139
	0.114
	0.057
	0.444***
	-0.112
	0.681***
	-0.078
	-

	Ca
	0.231**
	0.048
	0.337***
	0.199*
	0.163*
	0.507***
	-0.036
	0.744***
	-0.115
	0.739***


Table S3. Pearson correlation coefficients between concentrations of various metals in the contents (ppm w.w.) of three categories of eggs (embryonated, non-embryonated and all) of the Eurasian Reed Warbler Acrocephalus scirpaceus; * p ≤ 0.05, ** p < 0.01, *** p < 0.001.

	Element
	Element
	
	
	
	
	
	
	
	
	

	
	Cr
	Cu
	Ni
	Cd
	Pb
	Mn
	Fe
	Co
	Zn
	Mg

	
	EMBRYONATED EGGS
	
	
	
	
	
	
	

	Cu
	0.643***
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	0.765***
	0.518***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.850***
	0.520***
	0.759***
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.745***
	0.402***
	0.632***
	0.733***
	-
	-
	-
	-
	-
	-

	Mn
	0.857***
	0.709***
	0.760***
	0.840***
	0.689***
	-
	-
	-
	-
	-

	Fe
	0.797***
	0.525***
	0.623***
	0.771***
	0.742***
	0.838***
	-
	-
	-
	-

	Co
	0.833***
	0.707***
	0.756***
	0.839***
	0.646***
	0.887***
	0.765***
	-
	-
	-

	Zn
	0.760***
	0.505***
	0.620***
	0.739***
	0.784***
	0.757***
	0.811***
	0.691***
	-
	-

	Mg
	0.733***
	0.489***
	0.683***
	0.734***
	0.710***
	0.792***
	0.804***
	0.756***
	0.767***
	-

	Ca
	0.584***
	0.503***
	0.544***
	0.567***
	0.635***
	0.666***
	0.600***
	0.681***
	0.661***
	0.802***

	
	NON-EMBRYONATED EGGS
	
	
	
	
	
	
	

	Cu
	0.619***
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	0.633***
	0.582***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.831***
	0.568***
	0.516***
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.463***
	0.299*
	0.171
	0.607***
	-
	-
	-
	-
	-
	-

	Mn
	0.853***
	0.668***
	0.655***
	0.857***
	0.352**
	-
	-
	-
	-
	-

	Fe
	0.675***
	0.508***
	0.504***
	0.824***
	0.510***
	0.802***
	-
	-
	-
	-

	Co
	0.839***
	0.641***
	0.636***
	0.851***
	0.291*
	0.933***
	0.740***
	-
	-
	-

	Zn
	0.761***
	0.659***
	0.520***
	0.887***
	0.517***
	0.853***
	0.859***
	0.842***
	-
	-

	Mg
	0.775***
	0.544***
	0.507***
	0.865***
	0.458***
	0.853***
	0.797***
	0.869***
	0.852***
	-

	Ca
	0.827***
	0.540***
	0.566***
	0.852***
	0.372**
	0.890***
	0.777***
	0.918***
	0.872***
	0.896***

	
	ALL EGGS
	
	
	
	
	
	
	
	

	Cu
	0.660***
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ni
	0.735***
	0.580***
	-
	-
	-
	-
	-
	-
	-
	-

	Cd
	0.848***
	0.562***
	0.704***
	-
	-
	-
	-
	-
	-
	-

	Pb
	0.690***
	0.403***
	0.513***
	0.718***
	-
	-
	-
	-
	-
	-

	Mn
	0.849***
	0.723***
	0.740***
	0.844***
	0.599***
	-
	-
	-
	-
	-

	Fe
	0.764***
	0.555***
	0.607***
	0.778***
	0.675***
	0.825***
	-
	-
	-
	-

	Co
	0.816***
	0.707***
	0.727***
	0.828***
	0.527***
	0.904***
	0.736***
	-
	-
	-

	Zn
	0.769***
	0.583***
	0.606***
	0.777***
	0.732***
	0.788***
	0.830***
	0.714***
	-
	-

	Mg
	0.750***
	0.537***
	0.644***
	0.750***
	0.665***
	0.790***
	0.803***
	0.742***
	0.806***
	-

	Ca
	0.643***
	0.520***
	0.553***
	0.633***
	0.595***
	0.714***
	0.637***
	0.702***
	0.721***
	0.834***
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