Data in Brief 58 (2025) 111234

Contents lists available at ScienceDirect

Data in Brief

journal homepage: www.elsevier.com/locate/dib

Data Article

Supporting dataset on the content of Cu, Ni ) |
Cd, Pb, Zn, Ag, Mg, Fe, Co and Ca in the et
carcass, gastrointestinal tract tissues and the

whole body of nestlings of a small passerine

bird, the Eurasian Reed Warbler Acrocephalus
scirpaceus from an intensively fertilized

fishpond habitat

Grzegorz Orfowski** Lucyna Hatupka®, Przemystaw Pokorny®,
Bartosz Borczyk¢, Tomasz Skawinski€, Wojciech Dobicki¢

2 Institute of Technology and Life Sciences — National Research Institute, Falenty, Al. Hrabska 3, 05-090 Raszyn,
Poland

b Ornithological Station, Faculty of Biological Sciences, University of Wroclaw, Sienkiewicza 21, 50-335 Wroclaw,
Poland

¢Department of Limnology and Fishery, Institute of Animal Breeding, Wroctaw University of Environmental and Life
Sciences, Chetmoriskiego 38C, 51-630 Wroctaw, Poland

d Department of Evolutionary Biology and Conservation of Vertebrates, Faculty of Biological Sciences, University of
Wroclaw, Sienkiewicza 21, 50-335 Wroclaw, Poland

¢ Museum of Natural History, Faculty of Biological Sciences, University of Wroctaw, Sienkiewicza 21, 50-335
Wroctaw, Poland

ARTICLE INFO ABSTRACT

Article history: The dataset presented in this data paper supports “The pre-
Received 18 October 2024 natal assimilation of minerals and metals in the nestlings of
Revised 6 December 2024 a small passerine bird” (Ortowski et al. 2024) [1]. The article

Accepted 10 December 2024

‘ h includes raw data on dead nestlings of a small passerine bird,
Available online 16 December 2024

the Eurasian Reed Warbler Acrocephalus scirpaceus breeding

Dataset link: Dataset on the content of Cu, in an extensive reedbed (with dominating plant species, the

Ni Cd, Pb, Zn, Ag, Mg, Fe, Co and Ca in the Common Reed Phragmites australis) located in an intensively
carcass, gastrointestinal tract tissues and fertilized fishpond habitat, the Stawy Milickie [Milicz Ponds]
the whole body of nestlings of a small Nature Reserve (SW Poland). The data include the description

passerine bird, the Eurasian Reed Warbler A
(Original data)

* Corresponding author.
E-mail addresses: orlog@poczta.onet.pl, g.orlowski@itp.edu.pl (G. Ortowski).

https://doi.org/10.1016/j.dib.2024.111234
2352-3409/© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1016/j.dib.2024.111234
http://www.ScienceDirect.com/science/journal/23523409
http://www.elsevier.com/locate/dib
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dib.2024.111234&domain=pdf
https://10.5281/zenodo.14287538
mailto:orlog@poczta.onet.pl
mailto:g.orlowski@itp.edu.pl
https://doi.org/10.1016/j.dib.2024.111234
http://creativecommons.org/licenses/by/4.0/

2 G. Ortowski, L. Hatupka and P. Pokorny et al./Data in Brief 58 (2025) 111234

Keywords:

Post-natal development
Hatchlings

Elemental composition
Toxic metals

of concentrations of Cu, Ni Cd, Pb, Zn, Ag, Mg, Fe, Co and
Ca measured in the isolated, emptied gastrointestinal tract,
the whole body, and carcass of the each of 26 individual
nestlings of a different age (1-9 days old) and hence a dif-
ferent stage of post-natal development. The dataset includes
also some additional information on the breeding biology of
the focal species.
© 2024 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject
Specific subject area

Data format
Type of data
Data collection

Data source
Data source location

Data accessibility

Related research article

Ecotoxicology, Ecology, Biological Sciences

Measurements of concentrations of 10 chemical elements, including two major
minerals (Ca and Mg), four essential metals (Co, Cu, Fe, Zn) and four trace
metals (Ag, Cd, Ni, Pb) in (1) the isolated, emptied gastrointestinal tract (from
the oesophagus to the anus), (2) the whole body, and (3) the body without the
gastrointestinal tract (= carcass).

Raw, analyzed

Tables, text file and figures

Elemental composition determined using flame atomic absorption spectroscopy
(AAS method) on the gastrointestinal tract, the whole body, and the carcass of
26 dead nestlings aged 1-9 days (1d = hatching) from 14 nests collected in
2010-13.

Raw and analysed.

Ornithological Station, Faculty of Biological Sciences, University of Wroctaw,
Wroctaw, Poland.

Repository name: Zenodo

Data identification number: 10.5281/zenodo.13951524

Direct URL to data: https://zenodo.org/records/13951524

G. Orfowski, L. Hatupka, P. Pokorny, B. Borczyk, T. Skawifiski, W. Dobicki. The
prenatal assimilation of minerals and metals in nestlings of a small passerine
bird. Science of The Total Environment 954 (2024) 176,437.
10.1016/j.scitotenv.2024.176437

1. Value of the Data

» The data present the lengths of (1) three sections of the gastrointestinal tract of Eurasian
Reed Warbler Acrocephalus scirpaceus nestlings: oesophagus (OE), stomach (ST) and intestine
(IN), (2) concentrations of Cu, Ni Cd, Pb, Zn, Ag, Mg, Fe, Co and Ca measured in the isolated,
emptied gastrointestinal tract (GT), the whole body (WB), and carcass (CA), and (3) some
information on breeding biology, development and biometry of nestlings of the focal species.

+ The data in this article should be useful for other researchers to compare the growth of the
gastrointestinal tract and tissue accumulation of metals in growing chicks.

2. Background

The main source of nutrients for newly hatched nestlings are resources assimilated from eggs,
specifically from the yolk sac, until the ingested food becomes the main source of nutrients [2,3].
During nestling development concentrations of elements in different organs change due to metal
transfer from ingested food. There is good body of evidence that gastrointestinal tissues consti-
tute the first target for the dietary uptake of chemicals, including toxic trace elements (reviewed
by [1]). Gastrointestinal tissues are important in the context of ecotoxicological investigations
and environmental assessments of both invertebrates and vertebrates. So far only a few studies
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have examined changes in the elemental composition of the whole body, the gastrointestinal
tract and the contents of gastrointestinal tract in growing nestlings [4-7].

3. Data Description

The dataset consists includes the data on sample mass of the carcass and the whole gas-
trointestinal tract; concentrations of Cu, Ni Cd, Pb, Zn, Ag, Mg, Fe, Co and Ca in the tissues of
the gastrointestinal tract, the whole body and the carcass; dates of the laying of the first egg in
nests with dead nestlings; age of dead nestlings; distance of nests with dead nestlings from the
nearest land, the length of wing, first primary feather, tarsus, oesophagus, stomach and intestine
of dead nestlings (Table 1). The differences in concentrations of 10 elements between young
nestlings/hatchlings (1-2 d old) and older nestlings (3-9 d old) are presented in Table 2. The re-
sults in Table 3 complement the analysis on the potential metal transfer from eggs to hatchlings
[1]. To calculate these values we used the elemental concentrations (ppm d.w.) measured in the
all previously examined eggs representing embryonated, non-embryonated eggs and eggs with
unknown developmental status (n = 161 in total) [8], and in the whole body and gastrointestinal
tract of hatchlings (1-2 d old; n = 5) [1] (Table 4).

4. Experimental Design, Materials and Methods

The data were collected in 2010-2013 on a 3 ha study plot at Stoneczny fishpond in the
Stawy Milickie [Milicz Ponds] Nature Reserve (SW Poland), where we have been studying the
population of Eurasian Reed Warblers since 2006 [8-10]. Throughout the breeding seasons
(May-August) we searched for nests of the species, individually marked parents (metal and
colour rings) and identified them at the nests. We visited nests usually every second day, but
daily before the expected hatching day in order to accurately determine the hatching date and
the age of the young. If a nest with nestlings was found, the nestling age was estimated using
data from [11].

During four breeding seasons we found and collected 26 dead nestlings aged 1-9 days
(1d = hatching) from 14 nests (Fig. 1, Table 1). On the day of collection we placed the nestlings’
bodies in a freezer (-20 °C). In 2018 we removed the gastrointestinal tracts from the nestling
bodies and emptied them. We also measured the lengths of the oesophagus, stomach and in-
testine of each nestling to the nearest millimetre using an ornithological ruler, if only it was
possible (Table 1). Each measurement was repeated three times, and mean values were calcu-
lated and used in all analyses.

Prior to the elemental analysis all samples were stored at 105 °C to obtain their dry body
mass; for more details see [1]. After drying, the samples (bodies without digestive systems and
gastrointestinal tracts separately) were weighed to the nearest 0.1 mg. Afterwards the samples
were homogenized by grinding them with a porcelain pestle and mortar. The next step was wet
mineralization with nitric acid (HNO3) in a MARS 5 (CEM, USA) pressure microwave oven. The
content of 10 elements (Ag, Ca, Cd, Co, Cu, Fe, Mg, Ni, Pb, Zn) in the mineralizate was esti-
mated using flame atomic absorption spectroscopy (SpectrAA FS220; Varian, Australia). Element
concentrations were expressed in milligrams per kilogram (mg kg~! or parts per million; ppm)
of dry sample weight (d.w.). From the concentrations and dry weights of the whole samples,
the concentrations of the elements in the whole bird body were calculated using the formula
provided in our main article [1].

We used the Mann-Whitney test to assess the differences in concentrations 10 elemental con-
centrations between hatchlings (1-2 d old nestlings) and older nestlings (3-9 d old) (Table 2).
Table 2 summarizes the original p-values from these tests. However, due to the large number
of paired comparisons, we applied False Discovery Rate (FDR) procedure to adjust the original
p-values using the classical one-stage method [12] in the statistical software spreadsheet [13].
The FDR-adjusted p-values were calculated from 10 elemental concentration tests (k = 10).
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Table 1

Concentrations of 10 chemical elements (ppm d.w.) measured in three types of samples (carcass, gastrointestinal tract
and whole body) of the Eurasian Reed Warbler Acrocephalus scirpaceus nestlings sampled in 2010-2013 at the Stoneczny
fishpond in the Stawy Milickie Nature Reserve (SW Poland). The study plot represents and extensive reedbed (up to
140 m wide). For each nest the distance between the nest and the nearest land (dike) was given. The whole body
concentration is calculated based on the data for carcass and gastrointestinal tract (see [1] for the formula used).

Dateofthe  Distance Length (mm)

Nestling :::3 ¢ Cu Ni cd Pb Zn Az Mg Fe Co Ca Yearof  Nest :'?ry.:cgg‘;r.:‘e Zis'f“ Sge ;‘;Ic

(mg) sampling 1D & fromthe (day) Wing FPF  Tarsus OF ST IN

month-day) _land (m)

CARCASS
13 268 654 335 159 019 9377 056 104311 17680 030 1468395 2010 84  07-10 72 1 6 6 * * *
14 7248 609 079 083 011 6854 047 187846 21902 015 889677 2010 86  07-10 90 5 175 16 277 197 1840
15 15572700 095 076 012 7008 045 169541 32296 0.6 1111453 2010 88  07-10 104 6 238 19 290 167 ¢
16 6456 1571 080 082 010 6796 041 205418 16238 013 742228 2010 92 07-10 110 4 noo3s 13 * * *
17 4283 713 103 095 013 7840 041 158635 19622 015 905240 2010 115 07-10 77 4 23 12 160 113 *
18 13881 716 016 082 010 6653 056 2093.52 15355 017 1405688 2010 107  07-10 55 9 2% 14 23 447 147 2310
19 9567 642 143 073 008 6773 051 203991 28296 0.6 1409465 2010 21 06-10 56 6 29 18 450 220 1865
20 3383 596 065 117 013 8585 032 167650 19139 019 758828 2010 38 06-10 39 3 8 1 9 23 117 *
21 6306 962 148 089 010 7LIS 037 223612 54979 0.8 10333.09 2010 110 07-10 53 6 o * * * *
2 524 599 053 105 004 6969 055 226487 12996 017 1389835 2011 97 07-11 31 4 24 14 283 193 ¢
2 4932 874 033 077 011 6790 036 178381 18938 015 1063355 2011 97 0711 31 4 123 14 230 193 ¢
24 3760 724 190 107 0.4 8339 036 175557 179.09 018 841205 2011 52 06-11 19 4 noo2 12303 127 ¢
25 329 623 034 110 012 9295 026 164342 17674 019 739572 2011 52 06-11 19 3 01 10 20 197 ¢
26 2004 835 190 175 028 13298 016 134855 19469 028 614159 2011 52 06-11 19 2 705 8 * [
27 18678 981 076 088 010 6896 037 175356 16029 0.15 909888 2012 54 06-12 102 8 28 13 22 403 157 1950
28 15202 906 045 076 008 6429 035 175149 30570 0.3 937859 2012 54 06-12 102 7 25 95 21 307 183 2050
29 15303 654 023 074 010 6606 031 162645 16358 0.15 798419 2012 54 06-12 102 7 2 11 2 433 177 2543
30 11070 690 032 109 011 6724 033 194458 20647 0.15 930057 2012 54 06-12 102 6 219 18 363 137 2133
31 19824 790 110 085 008 6669 045 196364 42115 0.7 1114607 2013 13 06-13 67 9 317 23 377 217 1803
32 17333 701 094 086 008 67.66 039 204381 40033 0.8 1340575 2013 13 0613 67 9 30015 22 330 183 1807
33 16162 1847 103 144 004 7477 077 368470 92555 021 2205891 2013 13 06-13 67 9 320 16 23 373 190 1890
34 13784 1030 115 087 013 6938 045 216870 50325 0.6 1182252 2013 13 06-13 67 7 271 19 483 127 2023
35 1533 559 255 243 027 9823 074 123190 17726 036 773519 2013 22 06-13 81 2 70 9 207 90  *
36 1284 484 495 283 030 8977 039 115984 20649 043 654953 2013 22 81 1 65 0 8 167 83 ¢
37 1994 130 045 067 007 1785 003 20459 4043 010 135830 2013 22 06-13 81 2 $ 0 9 240 90 800
38 1491 583 088 263 028 9612 048 125543 18608 035 716871 2013 22 06-13 81 1 65 0 8 207 83 *
GASTROINTESTINAL TRACT
14 2382 1178 LIS 165 004 12299 023 104283 15562 022 640262 2010 86  07-10 90 5 17 s 16 217 197 1840
15 3462 1287 271 LI7 009 9770 012 101746 15562 013 134543 2010 88 07-10 104 6 23 8 19 200 167 %
17 1917 2031 216 192 016 13982 011 84784 32160 023 189240 2010 115 07-10 77 4 23 12 160 113 *
18 3618 1664 158 110 009 9649 020 112790 38528 015 200694 2010 107  07-10 55 9 2 14 23 447 14T 2310
19 2823 1382 114 143 016 11978 024 219754 14869 019 393379 2010 21 06-10 56 6 219 18 450 220 1865
20 1642 1909 214 223 020 11151 099 103948 27543 028 167287 2010 38  06-10 39 3 8 1 9 23 177 *
2 2119 1048 252 167 017 1178 017 75643 31056 023 269916 2011 97 0711 31 4 14 14 283 193 ¢
23 2329 1485 088 177 016 13134 020 112057 45094 025 409730 2011 97  07-11 31 4 23 14 230 193 *
2 1611 1743 1146 246 021 9036 011 960.99 23621 030 145541 2011 52 0611 19 4 o2 12303 127 0+
25 1522 1392 338 275 027 12800 020 870.10 20694 037 85477 2011 52 06-11 19 3 01 10 200 197 *
26 663 1593 308 631 054 14634 003 92877 22992 080 278341 2011 52 06-11 19 2 705 8 * 150 *
27 3827 1529 065 137 010 9277 032 119194 15502 016 559213 2012 54 0612 102 8 2% 13 22 403 15T 1950
28 3925 1868 165 176 0.09 8490 022 115163 17216 012 142926 2012 54 0612 102 7 235 95 21 307 183 2050
29 4075 1773 146 122 008 8354 032 127371 22055 013 433758 2012 54 0612 102 7 2 11 2 433 177 2543
30 3059 1790 285 136 001 9658 025 108551 16226 013 230782 2012 54 0612 102 6 219 18 363 137 2133
31 4182 2301 142 095 007 7550 025 128885 48156 012 138195 2013 13 06-13 67 9 30017 23 377 217 1803
32 4799 2453 334 105 006 6711 037 154188 56653 0.13 2013 13 0613 67 9 30005 22 330 183 1807
33 4592 2 LIS 072 005 6120 022 128570 90091 0.1 2013 13 0613 67 9 32016 23 373 190 1890
34 3044 2495 196 099 008 6858 029 117227 50187 017 169901 2013 13 06-13 67 7 27 1 19 483 127 2023
35 877 1958 416 454 043 8055 051 133847 25437 088 2357615 2013 22 06-13 81 2 70 9 207 90  *
36 589 1250 425 547 043 7767 050 323 24625 109 2538555 2013 22 06-13 81 1 65 0 8 167 83 %
37 827 2097 422 522 043 5735 028 101670 38644 079 1576336 2013 22 06-13 81 2 80 9 240 90 800
38 812 1686 664 390 030 5902 050 96720 21003 084 2361226 2013 22 0613 81 1 65 0 8 207 83 *
WHOLE BODY
14 - 750 088 103 011 8201 041 167176 20334 017 827984 2010 86  07-10 90 5 175 16 277 197 1840
15 - 814 127 084 011 7518 039 157210 29252 015 933768 2010 88  07-10 104 6 238 19 290 167 ¢
17 - 1120 138 125 014 9739 032 135801 23499 0.8 683857 2010 115 07-10 77 4 123 12 160 113 *
18 - 912 046 088 009 7272 049 189387 20146 0.16 1156550 2010 107  07-10 55 9 2 14 23 447 147 2310
19 - 810 136 089 010 7959 045 207583 25237 0.6 1177954 2010 21 06-10 56 6 209 18 450 220 1865
20 - 1025 114 152 015 9423 054 146834 21885 022 565532 2010 38  06-10 39 3 8 1 9 23 117 *
2 B 728 110 123 0.5 8181 044 183052 18196 019 1067358 2011 97  07-11 31 4 124 14 283 193+
23 B 1069 051 109 012 8825 031 157108 27328 0.9 853701 2011 97  07-11 31 4 23 14 230 193 *
24 - 1030 477 148 006 8548 029 151724 19622 021 632545 2011 52 06-11 19 4 o2 12 303 127 0+
25 - 867 130 163 006 10403 024 139882 18630 025 766743 2011 52 06-11 19 3 01 10 200 197 *
2 - 1023 220 288 035 13630 013 124419 20345 041 530676 2011 52 06-11 19 2 705 8 * 150 *
27 - 1074 074 096 010 7301 036 165806 15939 015 850255 2012 54 0612 102 8 2% 13 22 403 15T 1950
28 - 1104 069 097 008 6852 033 162840 27830 0.3 774733 2012 54 06-12 102 7 25 95 21 307 183 2050
29 - 890 049 084 010 6974 031 155227 17556 014 721734 2012 54 0612 102 7 2 11 2 433 177 2543
30 - 928 087 LI5S 011 7359 031 175859 19690 0.4 778660 2012 54 06-12 102 6 209 18363 137 2133
31 - 1055 115 087 008 6822 041 184609 431.67 016 944510 2013 13 06-13 67 9 3017 23 377 217 1803
32 - 1081 146 091 007 67.55 039 193497 43637 0.7 1144332 2013 13 0613 67 9 30015 22 330 183 1807
33 - 2047 106 128 012 7177 065 315390 69774 019 1748322 2013 130613 67 9 32 16 23 373 190 1890
34 - 1295 130 089 012 6924 042 198846 50300 0.16 999129 2013 13 0613 67 7 2711 19 483 127 2023
35 - 1068 313 320 033 9180 066 1270.68 20532 055 1349972 2013 22 0613 81 2 70 9 207 90 *
36 - 725 473 366 034 8597 043 79612 21899 064 1247287 2013 22 06-13 81 1 65 0 8 167 83 %
37 - 706 155 200 018 2943 011 44267 14186 030 558126 2013 22 06-13 81 2 8§ 0 9 240 90 800
38 - 972 291 308 029 83.04 049 115381 19452 052 1296643 2013 22 06-13 81 1 65 0 8 207 83  *

Abbreviations: first primary feather (FPF), oesophagus (OE), stomach (ST) and intestine (IN); * - not determined.
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Table 2

Results of the Mann-Whitney test showing the differences of 10 elemental concentrations (average+SE) between hatch-
lings (1-2 d old nestlings) and older nestlings (3-9 d old). The g-value is the FDR-adjusted p-value (k = 10) calculated
using the one-stage method. The sample size for hatchlings/older nestlings is 6/20 (carcass), and 5/18 (gastrointestinal
tract and whole body).

Element Hatchlings Older nestlings U Z p-value g-value
(1-2 d old) (3-9 d old)
CARCASS
Cu 5.41 £+ 0.95 8.47 £ 0.73 18.5 -2.53 0.0116 0.0294
Ni 2.35 + 0.68 0.82 £ 0.10 24.0 219 0.0285 0.0356
cd 1.98 + 0.33 0.92 + 0.04 20.0 243 0.0149 0.0294
Pb 0.23 + 0.04 0.11 £+ 0.005 20.0 2.43 0.0149 0.0294
Zn 88.12 + 15.44 7177 + 1.69 21.0 2.37 0.0176 0.0294
Ag 0.39 + 0.11 042 £ 0.03 57.0 0.18 0.8551 0.8551
Mg 1040.6 + 172.3 1982.3 + 101.1 0.0 -3.65 0.0003 0.0026
Fe 163.6 + 25.1 292.0 £+ 431 39.0 -1.28 0.2013 0.2236
Co 0.30 + 0.05 0.16 £ 0.005 20.0 243 0.0149 0.0294
Ca 7272.91750.6 10,854.7 + 772.6 22.0 -2.31 0.0208 0.0296
GASTROINTESTINAL TRACT
Cu 1717 + 148 17.83 £ 113 44.0 -0.07 0.9406 0.9406
Ni 447 £+ 0.59 242 £ 0.56 7.0 2.83 0.0046 0.0092
cd 5.09 + 0.41 1.53 £ 0.13 0.0 3.35 0.0008 0.0027
Pb 0.43 + 0.04 0.13 £ 0.01 0.0 3.35 0.0008 0.0027
Zn 8419 + 16.24 98.89 £ 5.53 26.0 -1.42 0.1567 0.2239
Ag 0.36 + 0.09 0.27 + 0.05 26.0 1.42 0.1567 0.2239
Mg 850.9 + 224.0 1165.1 &+ 74.7 27.0 -1.34 0.1797 0.2247
Fe 2654 + 31.2 322.7 £+ 46.7 44.0 0.07 0.9406 0.9406
Co 0.88 + 0.05 0.19 £+ 0.02 0.0 3.35 0.0008 0.0027
Ca 18,224.1 4+ 4203.8 3124.6 + 479.7 7.0 2.83 0.0046 0.0092
WHOLE BODY
Cu 8.99 + 0.76 10.33 + 0.69 27.0 -1.34 0.1797 0.2995
Ni 2.90 + 0.53 122 £ 0.22 5.0 2.98 0.0029 0.0057
cd 2.96 + 0.27 1.10 £ 0.06 0.0 3.35 0.0008 0.0020
Pb 0.30 + 0.03 0.12 £ 0.01 0.0 3.35 0.0008 0.0020
Zn 85.31 + 16.99 79.02 + 2.59 30.0 112 0.2636 0.3295
Ag 0.36 + 0.1 039 £ 0.02 435 0.11 0.9110 0.9110
Mg 981.5 £ 159.2 1771.0 + 94.6 0.0 -3.35 0.0008 0.0020
Fe 192.8 + 133 284.5 + 33.7 29.0 -119 0.2330 0.3295
Co 0.48 + 0.06 0.17 + 0.01 0.0 3.35 0.0008 0.0020

Ca 9965.4 + 1853.5 9237.6 £+ 645.0 39.0 0.45 0.6547 0.7275
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Table 3

Spearman rank correlation coefficients (rs) between the elemental concentrations (10 elements) in three types of samples
(whole body, carcass and gastrointestinal tract), and the length of three sections of the gastrointestinal tract in Eurasian
Reed Warbler Acrocephalus scirpaceus nestlings; oesophagus (OE; n = 22 measurements), stomach (ST; n = 23) and
intestine (IN; n = 12). The statistically significant differences are shown: * - P < 0.05, ** - P < 0.01, *** - P < 0.001.

Section® Cu Ni cd Pb Zn Ag Mg Fe Co Ca
WHOLE BODY CONCENTRATION

OE 0.185 -0455*  -0.735*** —-0.721*** —-0.635** —0.002 0.780*** 0.159 —0.697** 0.113

ST -0.023 -0.485* —-0.494* —-0.512* -0.122 0.005 0.589** 0245 -0.404 0.014

IN 0.189 —0.825** —0.315 -0.112 0.350 -0.014 -0.077 -0.154 -0.608* —-0.077
CARCASS CONCENTRATION

OE 0.585** —0.169 —0.437* —-0.479* —0.554**  0.107 0.658**  0.219 -0.304 0.634**

ST 0.256 —0.248 —0.393 —0.428* —-0.303 0066 0.564** 0262 —0.180 0.515*

IN 0.259 -0.594*  0.119 0.545 -0.077 —0.042 0.028 -0.189 -0.189 0.028
GASTROINTESTINAL TRACT CONCENTRATION

OE 0.181 —0.498* —0.774*** —0.721*** —-0.158 —0.059 0.623** -0.017 -0.682*** —0.388

ST -0.216 —0.638** —0.447* —0.438* 0368 —-0.270 0.351 —0.089 -0.486* —0.287

IN —0.203 -0.042 —0.084 -0.105 0.350 -0147 -0133 -0.217 -0.273 -0.273

2 Notes:

(1) Measurements of intestine length were possible in only 12 nestlings, and this was highly skewed towards older
nestlings >7d old (n = 11); it was measured in only one nestling younger than 4 days (n = 13). This problem arises
mostly from the small size of the intestine and the high risk of damaging it during preparation. Thus, the results of the
relationships between intestine length and elemental concentrations, and nestling age (see below) should be ignored.

(2) Spearman’s r between the length of each of three sections of the gastrointestinal tract and nestling age for the
oesophagus (rs = 0.813, P < 0.0001, n = 22), stomach (rs = 0.467, P = 0.025, n = 23) and intestine (rs = 0.111, P = 0.111,
n=12).

Table 4

Potential metal transfer from eggs to nestlings of Reed Warbler expressed as a comparison (average; 95 % CI) of ele-
mental concentrations (ppm d.w.) measured in the contents of eggs representing embryonated eggs, non-embryonated
eggs and eggs with unknown developmental status (n = 161 in total), and in the whole body and gastrointestinal tract
of hatchlings (1-2 d old; n = 5). Data on egg elemental concentrations are available elsewhere [8]; both samples, i.e.
eggs and nestlings, were collected in 2010-2013. The difference is the quotient of the metal concentration in eggs to
concentration in the whole body or gastrointestinal tract; a value of <1 indicates a lower concentration in the eggs.

Element Eggs® Whole body Gastrointestinal ~ Difference
tract Eggs/whole body Eggs/gastrointestinal
tract

Cu 16.24 8.99 1717 1.81x 0.95x
(13.83-18.64) (6.87-11.11) (13.07-21.27)

Ni 3.25 2.90 447 112x 0.73x
(2.76-3.74) (1.42-4.39) (2.84-6.09)

Cd 1.22 2.96 5.08 0.41x 0.24x
(1.05-1.38) (2.21-3.72) (3.96-6.23)

Pb 5.91 0.30 0.43 19.7x 13.74 %
(5.00-6.82) (0.21-0.39) (0.32-0.54)

Zn 91.6 85.3 84.2 1.07x 1.09x
(78.1-105.2) (38.1-132.5) (39.1-129.3)

Fe 184.5 192.8 265.4 0.96 x 0.70x
(161.8-207.1) (155.8-229.8) (178.8-352.0)

Co 5.63 0.48 0.87 11.7x 6.47 x
(5.04-6.23) (0.32-0.65) (0.72-1.03)

Mg 679.8 981.5 850.9 0.69x 0.80x
(615.7-743.9) (539.4-1423.6) (229.9-1472.7)

Ca 11,582 9965 18,224 1.16x 0.64x

(10,247-12,918)  (4819-15,112) (6552-29,896)

3 The dry weight for elemental concentrations in egg contents was estimated from the wet weight (determined for
raw, unprocessed eggs; n = 161) based on the results of our previous study on the same population of Reed Warbler
[8]; concentrations from this output data were multiplied by 5.05; this conversion was based on the average moisture
content (80.16 %) of eggs calculated from data given by Mora (2003) [14] for 11 species of small passerines; similar
conversion factor (x5) was applied by Jopek et al. 1995 [15].
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Fig. 1. The five-egg clutch (left) and 9-day-old nestlings of the Eurasian Reed Warbler Acrocephalus scirpaceus on the
Stoneczny fishpond in the Stawy Milickie Nature Reserve (SW Poland).
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Not applicable.
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