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The Characteristics of Heavy Metal(Zn, Pb) Accumulations in Paridae Nesting Material"®
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ABSTRACT

Heavy metals are one of the dangerous pollutants that threaten urban biodiversity due to their accumulation

over a long period without being decomposed in vivo. Accordingly, there is a need for biological monitoring

to compare accumulation concentrations in living organisms according to the degree of heavy metal exposure

to evaluate heavy metal contamination in the air in urban areas. This study aims to examine the possibility of

using nesting materials as heavy metal monitoring samples and determine the effects of heavy metals on Paridae.

We installed 54 artificial nest boxes in the research areas that included campus green spaces (14), urban forests

(11), and urban parks (29) on a university campus in Cheonan City, Chungcheongnam Province. The birds’ use
rate of artificial nest boxes was 11/14 (78.57%) in campus green spaces, 8/11 (72.72%) in urban forests, and
6/29 (20.68%) in urban parks. Moss materials were collected from collected nests, and the heavy metal

accumulation characteristics of each type of urban green space and the effects of heavy metals on the success

of fledging of Paridae were compared through heavy metal analysis. The analysis showed that the average
concentrations of zinc and lead were 228.08+209.62 pg/dry g and 17.67 + 6.72 ng/dry g, respectively. There
was no significant difference in zinc concentration for each type of urban green space (Kruskal-Wallis test,
p-value=0.28), but lead concentration showed a significant difference (Kruskal-Wallis test, p<0.05%*). Of the
21 Paridae, nests analyzed for heavy metals, fledging of birds was observed in 11 nests (52.38%). Fledging of

birds observed in each urban green space type was 7 campus green spaces (77.78%), 6 in urban forests (85.71%),

and 1 in urban park (20%), mainly in urban forests and green spaces on campus. Heavy metal concentrations

were compared to check the effect of heavy metal accumulation on the successful fledging of Paridae, but there
was no statistically significant difference (Zn: W=44, p-value=0.74, Pb: t=0.64676, df =7.2422, p-value=0.54).
This study is a basic study using the nesting materials of Paridae as heavy metal monitoring samples, and it is

determined that it can be used as basic data for non-invasive biological monitoring.

KEY WORDS: URBAN ECOSYSTEM, PARUS MINOR, PARUS VARIUS, ARTIFICIAL NEST, BRYOPHYTES
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Figure 1. Spatial range of this study.
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Table 1. Status of artificial bird nests installed by urban green space type(*Neighborhood Park, **Children's Playgrounds).

The installed artificial bird nest is visited once a week to check the bird usage status

Classification Site Nest No.
Campus green spaces Dankook University, Cheonan 14
Urban forest Mt. Kunmae 11
Cheongsa park” 12
Dujung park” 10
Urban park Dujung8 Park™ 29
Neulpuleun park™
Budae2 park™
Y L AAS Aol Aol Do} WF HBAAL e AASATE WO A ATFRES wE} SRUS
(Wilting, 2017). A% $7] % o)7] A=Y o] FF%  Holx| got WX L7 H(Welch ttest) F3to] T gk
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Aelatacy. ZAAS0] 7] & FFH0 A BAS B 4033 R Studio 4032 A8}

O 2 sk AtollAs AIFER] g2 o)7] Al'E o83
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2016). i+ Aol = A RS ARGl EAIX[ oA
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Table 2. Use of artificial bird nest-box installed in urban
green spaces, Nesting material of Paridae used
for heavy metal analysis('If the amount of moss
is not sufficient, it is excluded from the analysis

of heavy metals.)

Used for heavy

Used Nest No. i
metal analysis

Site

Dankook
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Mt. Kunmae

Cheongsa park

Dujung park

Dujung8 Park

Neulpuleun park

— = | — | O|W]|
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Figure 2. Comparison of Heavy metal concentrations(;g/dry g) by nest. Concentration of heavy metal zinc(A). Concentration

of heavy metal lead(B).
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Table 3. Heavy metal concentrations(Mean+standard deviation, range, jg/dry g) in Moss of Paridae nest material by urban

green area type

Classification

(Number of Sample) Number of Sample Zn(n) Pb
Mean + SD 303.48+313.31 18.29+4.55
Campus green spaces Median 178.4 16.85
(n=9) Minimum 1143 12.2
Maximum 1100.7 26.99
Mean + SD 187.06+69.15 20.88+8.63
Urban forest Median 176.6 19.42
(n=7) Minimum 105.3 12.03
Maximum 327.6 38.64
Mean + SD 149.8+61.62 12.03+£3.72
Urban park Median 128 12.79
(n=5) Minimum 112.6 6.93
Maximum 258.8 16.02
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Table 4. Comparison of Heavy metal concentrations(yg/dry g) and fledging success by nest(*hatching failure or All

individuals died just before fledging and failed to leaving nest.)

Type Site Nest No. Fledging Zn Pb
Cl Yes 143.0 18.34
C2 Yes 122.9 14.95
C3 Yes 1100.7 16.09
c4 No 294.6 26.99
Campus green Dankook University Cs No" 114.3 16.85
spaces
Co6 Yes 153.1 12.20
Cc7 Yes 219.7 15.77
C8 Yes 178.4 20.18
Cc9 Yes 404.6 23.28
Fl1 Yes 176.6 23.00
F2 Yes 201.6 19.42
F3 Yes 186.3 17.83
Urban forest Mt. Kunmae F4 No 327.6 38.64
F5 Yes 158.3 20.46
F6 Yes 105.3 12.03
F7 Yes 155.7 14.81
P1 No 112.6 9.67
Cheongsa park P2 No 128.0 12.79
Urban park P3 No 134.8 16.02
Dujung8 Park P4 No" 258.8 14.73
Neulpuleun park P5 Yes 114.8 6.93
GFS F 7F54ol USS FuTrhEeva and Lehikoinen,  ATHHL w5t WA F dAL 54 ARE B
1996; Turzanska-Pietras et al., 2018; Ding et al., 2020). = HolA vAS5AQ F54 RUEHYY 7| 2ARZHA
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