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Abstract

This study was conducted to investigate heavy metal contents in Hsinchu city coastal wildlife refuge
and Tougian estuary in northwest Taiwan in order to understand the current situation of pollutions.
Forty-six sampling stations were set up, and 279 samples data were obtained in 2012-2013. Every sample
was measured for 32 heavy metal contents by X- ray fluorescence spectrometer. Multivariate statistical
analysis, ordination of principal component analysis and dendrogram of cluster analysis were used for
quantitative analysis. Changes of heavy metals in the soil before and after mangrove was removed were
analyzed. Areas of low pollution included sandy beaches in Tougian estuary, Yan-gang estuary and
Hi-shan harbor, as well as the habitats of Uca formosensis and Lingula anatina after mangrove removal.
Investigation in the mature mangrove beaches from Tachuang estuary to Mae-shan coastal area showed
271ppm zinc, 88ppm lead, 106ppm copper, 23ppm arsenic, 34,466ppm iron, 893ppm manganese,
4,144ppm titanium, 114ppm rubidium, 23ppm thorium, 266ppm cobalt, 105ppm vanadium, and 14,960
ppm sulfur, indicating higher concentrations than other areas. The concentration of potassium and sulfur
was higher in mangrove beaches, and the more mature the forest the higher the concentration. In addition,
potassium concentration change between sampling stations highly correlated with a number of elements.
The average value of sulfur was different before and after mangrove removal. It was especially different
in the older and larger forest, but the kind of variation within the sampling stations was also too great to
account for any significance. After clearing the mangroves the concentration of heavy metals in the soil
reduced. When mangrove was cleared manually in Haishangu, zinc significantly increased initially, but
the concentration of a number of elements decreased in the following year. After mangrove was cleared
by machinery from Tachuang estuary to Maeshan coastal area, lead, zinc, copper, iron, manganese and
other elements showed significant reduction in concentration initially, showing biodiversity positively
benefited by the clearance.
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Fig. 1. Forty-six sampling stations in Hsinchu city coastal wildlife refuge and Tougian estuary of
northwest Taiwan.

A.Tougian estuary B. Keya estuary C. Sanxing estuary D. Tachuang estuary E. Maeshan coastal
area F. Hi-shan harbor G. Haishangu H. Yangang estuary I. Nangang coastal area.
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Fig. 1. (cont) Forty-six sampling stations in Hsinchu city coastal wildlife refuge and Tougian estuary of

northwest Taiwan.
A.Tougian estuary B. Keya estuary C. Sanxing estuary D. Tachuang estuary E. Maeshan coastal
area F. Hi-shan harbor G. Haishangu H. Yangang estuary I. Nangang coastal area
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Fig. 4. A dendrogram showing weighed pair-group method with the mean characteristic difference of 279
samples in Hsinchu city coastal wildlife refuge and Tougian estuary, 2012-2013.
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Fig. 5. Boxplot of 16 heavy metal contents at 46 sampling stations between 2012 and 2013 in Hsinchu
city coastal wildlife refuge and Tougian estuary.
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Fig. 5. (cont) Boxplot of 16 heavy metal contents at 46 sampling stations between 2012 and 2013 in
Hsinchu city coastal wildlife refuge and Tougian estuary.
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Fig. 5. (cont) Boxplot of 16 heavy metal contents at 46 sampling stations between 2012 and 2013 in
Hsinchu city coastal wildlife refuge and Tougian estuary.
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Fig. 5. (cont) Boxplot of 16 heavy metal contents at 46 sampling stations between 2012 and 2013 in
Hsinchu city coastal wildlife refuge and Tougian estuary.
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Fig.6. Satellite map showing mangrove cleared manually in Haishangu, 2010-2013.




B Y% B ERFS2(TW J. of Biodivers.) 17 (3): 153 - 189, 2015 177

yaar
m
;|
60,00 ac
50,00
20004
&
a
£ 3000
20,00
1000
0.00—
station
yaar
m
=
250,00 e
200,004
¥ 150004
<)
¥
100,00
0,00
200~
station
yaar
m
=
4000 8:
2M
35.33
51
30.004
1787
B 2363 788
5 1298
L8 2107
v
& 2000 ED
s
10.00M
.00~

station

7. WL E RS 12 ME S & RS 2012 FRLEIMIERRAT{R K 2013 FEREM L2 K TlE -
Fig.7. Histogram of 12 heavy metal contents at sampling stations of Haishangu before and after mangrove
clearance in 2012 and 2013.
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Fig.7. (cont) Histogram of 12 heavy metal contents at sampling stations of Haishangu before and after

mangrove clearance in 2012 and 2013.
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Fig.7. (cont) Histogram of 12 heavy metal contents at sampling stations of Haishangu before and after
mangrove clearance in 2012 and 2013.
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Fig.7. (cont) Histogram of 12 heavy metal contents at sampling stations of Haishangu before and after
mangrove clearance in 2012 and 2013.
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Fig.8. Satellite map showing mangrove cleared by machinery in Tachuang estuary, 2013.
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Fig.9. Satellite map showing mangrove cleared in Maeshan coastal area, 2010-2013.
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Fig.10. Histogram of 12 heavy metal contents at sampling stations in the periphery of Tachuang estuary,
Sanxing estuary and Maeshan coastal area between 2012 and 2013.
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Fig.10. (cont) Histogram of 12 heavy metal contents at sampling stations in the periphery of Tachuang
estuary, Sanxing estuary and Maeshan coastal area between 2012 and 2013.
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Fig.10. (cont) Histogram of 12 heavy metal contents at sampling stations in the periphery of Tachuang
estuary, Sanxing estuary and Maeshan coastal area between 2012 and 2013.
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Fig.10. (cont) Histogram of 12 heavy metal contents at sampling stations in the periphery of Tachuang
estuary, Sanxing estuary and Maeshan coastal area between 2012 and 2013.
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